■IF* 



(i9) nk&tatiMTimmmM 



(43) BRg-^PIB 
2001 ^5fl3H (03.05.2001) 




PCT 



(10) @Bg^lig§-!§- 
WO 01/30994 Al 



(si) m&ttwmm 1 



1/21, 9/78, C12P 13/02, C07K 14/37 



C12N 15/09, 15/55, 



(21) Ilgiiilif: 

(22) ISffiiB: 

(25) @J8W&(J!>Wg: 

(26) mfg'jotMonm: 



PCT/JP00/07464 



2000^10 E 25 B (25.10.2000) 
B*H 
B*I§ 



(30) fiifcJiT*-*: 
ftffi^P 11/303212 

f$B2000/21797 
15K2000/107855 



1999 *f 10 .E 26 B (26.10.1999) JP 
2000 *f 1 £ 26 B (26.01 .2000) JP 
2000 ^4 £10 B (10.04.2000) JP 



(7i) mmxmm^tst<±x(Dm^miz-oi^x): watx 

**3£#*± (SHOWA DENKO K. K.) [JP/JP]; =f 105-8518 
; ^JiU»;iE£*f ,, j— T S 13#9-5§- Tokyo (JP). 

i (72) 56^%;fc«fcOr 

(75) f§?a#/aiffiA(*H[=o^ra>^;: »**t56(AOKL_ 

Hirobumi) [JP/JP]. »,=feBf H (KAMArm Harumi) 
[JP/JP]; T267-0056 ^»TSirp-«iE*i?£lTl 1 
Sl^ BSfPSx«S^tt &£W3£f?fF*i Chiba(JP). 



(74) ftSA: j£SIEIt. 9l(SHIGA, Masatake et 

al.); T 169-8925 m«SSrSE®BBJl^ = T B 23S3 
OR tf;U Tokyo (JP). 

(81) Jig m (MPi): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL PT 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,TR,TT, TZ, UA^ 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) JtgS (&&): ARIPO *#fF (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), a-7'>7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P -J /iftWf 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



ON 

On 



O 



(54) Title: NOVEL RHODOCOCCUS, RHODOCOCCUS-ORIGIN NITRILASE GENE, NITRILEHYDRATASE GENF ANT. 
AMIDASE GENE AND PROCESS FOR PRODUCING CARBOXYLIC ACIDS BY Us£g THeIaME 

(57) Abstract: A novel modococcus and a process for producing carboxylic acids by hydrolyzing cyano group of nitrile compounds 
by usingthis bacterium A process for producing carboxylic acids (in particular, cyanocarboxylic acids) by using transformants 
having been transformed by plasmids containing rhodococcus-origin nitrilase gene, nitrilehydratase gene and amidase gene showing 
an excellent site-selectivity to cyano group of aromatic polynitrile compounds; these transformants, plasmids, genes and a process 
for producing enzymes by using these transformants; and the enzymes thus obtained. The carboxylic acids (in particular, cyanocar- 
boxylic acids) thus obtained are useful as starting materials in the synthesis of drugs, pesticides, dyes and other chemical products. 



^ wo 01/30994 Al I illl^^l IIIHI IIHI HI! I n Hi 11111 IBII HM Bill Ml I1I1IH llll Ml Ml 



(57) Stt: 



WO 01/30994 PCT/JPOO/07464 



m m 



.^Offillfciu *S4$|*i£ffl 1 (b) ©SStm^O 00*F2^22B 

£&m$titcxmiK&mm6 o/i 837 5 4^&&u2 0 0 0^2/3 2 2 ate 

^fcB<**lfc*@igm0J!6 0/1 8 3 8 2 1 ^©misiB©*u&£*@^g'F&fg 1 
19i(e) (i) fcJ:D£3H-a#S*&tfri&&l 1 life (a) 0l^CS^< 



^-r. p k=j ^*^s$HBfi*cD^ h y 5— eafs^ -h'j;i/t k^*— tf3» 

m-tZo *%wiz& \)m^ti^^jv^>mm, ^7 mm. 
mm. %>m. ^<Dmit^ a <D^mMmh\,xmmx^>^o 
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SJfo#^|fc$g££*lT^&o #J/L(£*S#§^ 4,629,700 ^X\±, P Kny*;* 
JS ( Rhodococcus ) ©,ti®^fflV^fe N 7 * D - HJ 

««#w**snT^3o ^tzmximimmm 178,106 ^t?t±, dk3">*^js 

( Rhodococcus ) £^tr4JS©^Ai^tMa£fflt^ ^>;-hU;Kb^^ 
£ ©SUTO J msM^m ic J; £ 7 J tt )V > S^>7y*;i/^>^ 

(DVd&m&ffiMVTjo*), mnm^ztizmm^ttim, ^mt^-otzmm^mx 

j^>mm^mm-r^miz^x, imfcfrMfcj&*<Dt><D<Dm$imz+ftx\± 
& < > m^co^m&ifi+^is.m^ nx v n & 1 1± ^ x. & t > 0 



WO 01/30994 PCT/JPOO/07464 

3 

m-V&Zo ^mmmzm^T tlsXl*. gH^U Fusar i um s o 
1 an i (Biochem. J. 167, 6 8 5-6 9 2 (1 9 7 7)), N 

0 c a r d i a sp. (Int. J. Biochem. 17, 677 
-683 (1985)), Arthrobacter sp. (Appl. En 
viron. Microbiol. 5 1, 3 0 2-3 0 6 ( 1 9 8 6)), 
Rhodococcus rhodochrous Jl (Eur. J. B 
iochem. 1 8 2, 349-356 (1989)), Rhodococc 
u s rhodochrous K— 22 (J. Bacteriol. 17 
2, 4807-4815 (1990)), Rhodococcus rhodo 
c h r o u s PA-34 (Appl. Microbiol. Biotec 
hnol. 3 7, 1 8 4- 1 9 0 (1992)), Rhodococcus 
sp. ATCC3 9484 (Biot echno 1. Appl. Bioch 
em. 1 5, 2 8 3-3 0 2 (1 9 9 2)) f^lfSC^m^o 

to^Tfct, 0J*«D K3^y*^Jl^afi^©3ft^^il¥7-9 9 9 8 0f 
&«»*^fcmM¥9-2 8 3 8 2^&^l3^T§§^<*;h,T^£o 

wmnmzmtitzmm&msLtix^Zo m*.&s #n¥2-84 r9 s^&mtz 
\±it¥m&tea-u%kmmm<Dmfevim^%m&mz-D^x. ^^4-34 1 

1 8 5^&$gCfct^rSt£&2 -t: h*D^r^5b;i/^>^o^jitt:fflv>5^^ti 
oi>T, EP 0 4 3 3 1 1 7 mz&yt¥fe&tJL>r h7v? *>(Dmmizm^ZfflL 

£©<fco&fi££$5©-5-£, Dh*3\y#;* sp. ( Rhodococcus 
sp.) ATCC3948 4fliM©i/7y Z>3$mWi* U - h UMb 
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5 6 6 2 5)o Z<DM$lititji=. b V juam&mm£&-3T£.l&£tiZS/7'S&t 

siic^iiiiqii^it^ofc b^u dne>©£&^^^^pr^^*@ 

-17 9 1 8^&m, m^JS5 9-3 7 9 5 1^# N ^Bg6 1-16 2 19 
3^&m. ft&B§6 1-2151 9-*§&|g s 1%&B§ 6 4-8 6 8 8 9^&8L # 
^¥4-1 9 7 1 8 9fm^l?2-4 7 OmEPO 4 4 4 6 4 0&£) o 

cD«fe^#igs^n-^jt*s^^nTv^5o - h y;m h*^*-- tfiifE^tc 

ov^Ttis 0y*.«n h'=i ^*^a^SS*©3t^^@^B2 8 4 0 2 5 3 
f^EP 0 4 4 5 6 4 6 (^¥4 - 2 1 1 3 7 9-*f&$8) M&^Ts S/i— K 
; t^-^S^I®S*CDMe : ?A s ^l§¥3-2 5 1 1 8 4^fg^43V>T, 

i*mmmm$;<?>mtei L & ! mm¥-6 - 2529 6^&*-wii¥6 - 3 03971 

Jg*ffl®hP F^iytixmfflMm&V&BTftEP 0 4 3 3 1 1 7tCi5^TH^^ 
tlTV>^o P K3 • xy^nsKU Xfi^CDjtfe^^Eur. J. B 

iochem. 2 1 7 ( 1 ), 3 2 7-3 3 6 ( 1 9 9 3) £*VvCx — 
K^^JSiffflSfi^OjlfK^FEBS Lett. 367, 275-279 
( 1 9 9 5) fc:i3Vvt«££*l-CV^ 0 



WO 01/30994 
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SfcfcnFny* *mmmm&<D- FUMK7^ iV7^- 

OVAT. EP 0 4 3 3 1 1 7 fct±3te^iStt&>r h Tu 7 x. XDWimizm^ZffiLg. 

£©J;-5&$C£$lCD-5 ^ DFny*7 sp. ( Rhodococcus s 
p.) ATCC3948 4 *SIU±«#<D 7V 3S*tt U - h u;Hb-& 

$5£*fU Sn^{iigSiR^J!jP7k^^sboc:i:^^^tLT^?> (US 5 5 

6625). ciom^^- h vjvfmmmmki&^T£m£tizi>'7;m£7' 
&5fik£& r a c & g ft -r * 0 



WO 01/30994 
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(B*&^fls3*#i£ Vol.71,No.l2,1997) IK 

#gBJ3#£fcJ; N «-h'JJ^iUI^5DFn«^7 sp. ATCC3 
9 4 8 4tt£ffli^T* *MttA s ^U-KU;Wb^ti*^Ty^;i/^>^{z^m-r 
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ATCC3 9 484Miti:ltx NTG (N^f;V-N'--bD-N-^hDV 

^ ^(D&m&misK&mistifrmMteMm. sds 2 6$;£3tf§Lfcc:*:T-*#g 

3y*;*JKi|iBIB©£S»B\ PC3^7 sp. ATCC3 9 484$Itt 
tS^tUTl^o £ b^ftifclMikl&^Ts DK3«y*7 sp. 

ATCC3 9 4 8 4Sjg«i:-r**St*ttx oF>;*7 s p. SD8 2 6 (F 
ERM BP-7305) tltlK 
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mmm^^x, asiaift^ dfd^^ sp. atcc3 9 4 84© 

*^BJcDS"J^S^i±s D^y*^ sp. SD826 (FERMBP-73 
0 5) m*mm-rZo C1CDD sp. S D 8 2 6 1 9 9 9^10 

1 2 B tjli^xH^^^X^X^iiTO^m (H*H^W»^<«m« 
1TB l#3-*f) (g§fc#-5 :FERM BP-7305) o 
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So 

±H3d K3y*7llgl±v DFn^7 sp. ATCC3 9 4 8 4ttL 
##gBJ§©ffe©<!ga&. IB#M©E8l#-5 4 *«ttf 5 fi^n5 7 5. y ^IB?U£ 

*m%<D®.<omm±. mnmow&m^ 6t-^^dn aib^j^ ^soh' 
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Sft&m#£ffl^T. H SOT'S \ t &Zt>)V#*is)imiz£Wk-tZ>zb*S 

3tf53\ ftkT5fclBM*©IEW#^7T^£*l&T$ ^lfti5W*=i — mDN 

#3gBj§©^cDlMi&N IB?'M©IB?!J3£^ 3tr^ix5DN AlB^Jfr ^^nF 
u ? * ^ JSifflaS*©- h'J^t — t? Mitt. & tffcEflJ^BBai*^ 

/^fcii5T-^^n^T^y^IB^J^n-K-rSDNAi3^J^e>^^D 
*L3DNAIB?'Jfr?>fc<5n h*=» y#XJi;jfflK&3fc©- h'j;vt K7^- tfjtfe 1 ? 
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tiS D N AIB?!j;£>»£>&£ n Kn y ti 7>mfflm&%i<D7 X P—VMfctt$ts7' : 7 
^\ *C?>tJ t fc:iB^©iS^JS-^6T-^^tl-5DNAiH^J* i ^5&SD p3*y**JK 
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^ 7 T'^£ *i£> 7 ^ y ^iB#l£ 3 — h'1"SDN Aia#Jfr £ & & O H 3 y # * JS$ffl 
±fBD vy^X^iffllStix DF3>y*^ sp. ATCC3 9 4 8 4ftt U 

XL&w&ik&mmt. la^cDia^j^e-e^^nsDNAia^j^^^^. o 

±H3D h*=i y :fr;*JS*fflBfci\ sp. ATCC3 9484fti:t 



WO 01/30994 
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m6it, zmmzr'?*^ wmm (2) ^m-rm^mx$>^ 0 
mM & mmrz tz srxDm&mm 



1. *;P4?>»3H»iSffl*S«^^ 
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*mWlzm^t>tiZ>, isTSmZMfrMLTK 

( Rhodococcus K P K Yfr^ ( Rhodotorulla K 7 if' J A( Fusarium K K-=E 
^- ^ ( Pseudomonas ) x 7i/^ V^PZ — ( Acinetobacter ) N A^l/^ ( Bacillus ), ^ 
U hTMfry- U A( Brevibacterium ) , » 1/ 7j/3L^ ( Klebsiella , ^Dl3y*;* 
( Micrococcus ) , ^-^*il/r 'J7( Burkholderia ) , nij^M^^U^A 
( Corvnebacterium h ^A^r-f 7( Nocardia ), 7* ^ P ^ ^ X ( Aeromonas) N 7 >7 
US^&^V A ( Agrobacterium ) , 7 9 U rV7 $ ( Achromobacter ) , T'y^'Vl/ 
^^( Aspergillus ), 'J V bT A ( Rhizobium ) ^CD^fcJST &o 

miiDh^^^ sp. ATCC3 9 4 8 4£fc£, 5> ft£ <fc -5 

4tKD^St:tJg#U *§&ttfca#fc:NTG (N-^^-N' --hD-N- 
-hPV^7-^», EMS (:c^;i^*>*;i/*>^) m(D7)ls*Mb#k 5- 

^©^s«^«i*a«fcDx -hu;wb^>fpe>r^ Fto&tt&^fifc-raflk&a* 

Mb&®<DfrMlz{¥oMm?Z*))\'X>M7^ \*i£<D£j&(D#:&%:Mm-rz> C h 
5. Mbl^$J, ^J^«A T C C 3 9 4 8 4 «i: bfc^l:ii^>X7 ^ 
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^^^0J^*5^T, Hb^£mbb£W?-£f6;fr£^Sfcb<y:ig; 

mbf£©^fbb£^g&£l&&1-a££#^#3o £fc> iMbt3>3^-*>u>;* 

«£«B£*ffrr*£i:#T£So -f&to*>> ^>X^^ K*n(l— ^jR ■ rasas t 

ffilxWiltt^^y >£«JU *£«il0i££t7Jfcffl£^lbigiiT£ci£T-, 

<D&^* b<ttiTFbfc^»tt£;h,*o zo bT»»£ftfc— 

fcoivt* ^ft^tu J«iIffc*-M;;Wb^&* #lx.fc£ AT C C 3 9 4 8 4 £ 

mm£\,tzW>&tz&7*u-hV)\sizttmg : &. m^ntc^m®*. hplc^ 

Cl<D«fcat:bTiym^tifc^^©-^Ji:bT. Dh*3^AX sp. SD8 

2 6<*^^(f Sdh^-rt^o 

DF3y*X sp. SD 8 2 6|felt ^MitfeSn Kn«>*Xs p. 
ATCC39484 (?fcB American Type Culture Collection £ t> 2P<=>3§ 

^f6#-^FERM BP-7 3 0 5 £ bT^0t£*LTV>£o 

*5ts m«x *$gBJ3tcjgffl£*i£ x 7^ Hbi^££^-r&«^£fgT&£ 
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■rs^oiiayte^smiit • #tf?u *©«£E*jfcffii^4£#'oEais«* 
^tfe* & & -e\ j»bb*>j©# & st-e- £na 0 

ft* 5 . «£«B©fb©*SM4 N ^tc. ffi5t3||^©^v>i:%x.^tias #;i/**>i?© 

Nbi^5©£/&#x f#f,tia^;i/^>^^tbffi^t3ffiM^tiTVAn«cfc 
<, bfegsc^Cfc &#;i/#>«©£j*t6;&**4>&< £&&^iiu©£ltfcf::jt^ 

*«W©SJ©ttx M3©rfc<IUffl£ftfc£fS«£%£ffli\ ilfir©^/^* 

*fflV^c^mSii&hbT»g1-^^h^T*#^o SD 8 2 6&£1%^ 

^ h >3&i:*©^ftlgjife-^ N 20 °C~ 40 °C> M£ b < fcfc 25 °C~ 30 "C©S&-£ 24 
B#lffl;ggJ§*U &f>ftfc*S**fc:* =r U;Wb^Bj& lppm ~ 50 %. H^b 

< i± loppm ~ io %ma u ?i §«$£iw©aft-c i mm- 200 i$igi£&&t& u 
mf & z 1 1 «k d & tts o &33ssara £ - hj Mb^M-r b * £-s # 

(Dmmm^tjmm. mmw&fcfotm. ^tzm^^yvy. 
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3imo.oi%~3o%s m^u<(±o.i %~ 10 %m&(Dmm-cm^z>z 

m, mm^cD^mmmm,^ m*-**, m*-**, xa.m, m<o^. 

*u<t± o.i %~ io %mm<D^mx'm^zz£&~t:%Zo ztcztizmfotz 

b tomn bT45<d^tz<tt)x RfocDmn t^m^miz £ o aunt- 

- a * h ^ s ci i: ^ e> mmx&z>o 

£ tii&stijB bT. «; >^ 2zk^* u a^cd >; >i»e* nm^ir* a. 

^fclj; jfi*r* ';>^mi3BILT(i 0.01 %~ 5 %> -?£^>£A 

J&Jd&^TfcJ: lOppm ~ 1 Qa.<Dik&%nT*\± O.lppm — lOOOppm SJgtr$>^ 0 

fcfus^*;*. &m&m& ippm ~ looppmaj^tro-rs^iifcicfc 

(bmmmtis-azm'piz- h *)Mb&®, mz.&'ov- h io PP m 

anzzh&mzL^o ^tzi^cD^t^^x^^^^sb^m^titzm^m 
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mmTzz\tiz&t)*>T;j3)i#>M*ffim$^ &m*m>i>ft$&£tzi£?>m-t 
zz\ttz& DiniRt-scih^T'^^o te&fcfc&&Vd&7kmm£{,xmt>nz>m 
^{i. ^wmm^tzm^Tx, m>bfrMs m*>m-&£(Dj5mz£t), 
mfe*mik < z\ tmmx&Zo ^tz^m^m^mm^h Lxm^tiz 

**i£#»#TSJ:-5&ifef j K mz&TK* t)0k&Tte£iz£\)-m.7km 

£^7»fr *i 3 d i: *s g £ i: 3 z\ £ ftx S £ m&lzls v & d com *) X 

S o 

mmxt>m*)M-rz.£i!fixzZo 
*ftw&$t>iz, *ftwtzmm<D$k£V!)(D, mmvummm. tsbtzmmmtom 



WO 01/30994 
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#'Jt-jl/7;i/n-;K #g -n- t-MM7; h\ # U 3»U;i/T* > % # 
•;ji^u>>r^>s ^^;i/-t;i/D-^ N ^i/37>tx r;i/4r>^. 

*7p - h y;k VDy-hU;K y-t?*,s=LhV)W ^^^hU;w 

HJ;k fi/7^nzhij;K ^V7^n^h'j;i/ N 3ft£5S§&- h ;u 
fb£«&©BgMt^ 0d*.tfJ«fl:»s 7^ltt, -hD<b^. T^yih®, H# 

#T*t£o y^h y;Wb£rtJ£UTfcJ\ ^J^.«fliJK^- h u;i/i:b 

Tfcfc, vD;^hu;k -tf-^W-'l* U;w ^d; - h y;u 
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2. oh^yA^IiMO-h'J?- e arts? 

D|53yA^ sp. h U 7— H?jfifs^®DN AIE^J^^^^&fc-'^^'t 
^fcittWra. ^JiKx DF3>y*^ sp. ATCC3 94 84tt»DN 
Ait 0iJx.«Sait o?)®^ (Biochem. Biophys. Ac 
t a. 7 2, 6 1 9 ( 1 9 6 3)) fcjfcffl Lt«8t * £ # So ilfc^ 

^>^£ffi^£3fc€i#DNA^7'^ «J-I±x MlipUC 1 8&£© 

0"Jx.i£S a i ki & ^-■ejSBKJfc (PCR)S(Sci 

ence 2 3 0, 1 3 5 0 ( 1 9 8 5 )) ^ h&'XltZo £© 
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D^>y*7 sp. ATCC3 9 4 84MMDNA7>f77'J 
h U7-^fe^^tfmmx.^DNA^|#§c:^AST-^-5o - h 'J ^ 
—- tf 3- KIE^JKrJtCDD N AU?(Jfci\ Sangerf.tctSdideox yg( P 
roc. Natl. Acad. Sci. U.S.A. 74, 5463 (1 

997)) te¥£to<D^m*m^T&%.-rz>zhij i T'%z 0 

mmMfctt&Mlt&Miir*—* ^JxfipUC 1 801ac7D^-©T 
^ffl^tx MxIMUMl 0 lm ( Escherichia c o 1 i 

jmi o i)te¥<Dm^*mmmWiTZoZ(DmnmWkfc*i%m-rz>zhiz&t), 



• # 
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h y ;Wb-£($rr*&3o- h ? * n n h y ;w ^v7^D=hU ;i/ * fctt^ i/ 7 
^d - h y;i/£M3ft£bT^3£^t-£^MJ£#:*-;i' h-. 

%KfcgtfcfStt£*r-r*istk «Bfl&Jinm$u $>z^imm*to%.. phs~i 

0 N M£ b < fc* 6 ~ 8. 1 5 ~ 4 5 °C, M£ b < fcfc 3 0 ~ 4 2 °CT-ff "5 Z £ 

3. d Kn^*^S^BMS^cD^ h y;i/b Z—V&B^&XVT ^P-VM. 

DFD«^7 sp. ATCC3 9 4 8 4$c&£ft:D N #Jxi£Sait 
o?)(DSS (Biochem. Biophys. Acta. 72, 61 
9 ( 1 9 6 3)) £jfofflbTf§S£-f S££:#-££3o Stfc^©* n-->^fcffl 
^5^ftDNA7^f77'J-lt #lxi£pUC 1 8^h*©7*^^^ h*^*- 

^©^D-zi>^tt. «?iJx.«Sa i k i ^(D^'J/^-ifiiM (PCR) & 
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(Science 2 3 0, 1 3 5 0 (1 9 8 5)) Zm^XWbtltzffiftmfr 

sp. ATCC3 9 4 84ffi©^ftDNA7^y7'J-^?,rhiJ;i, 

lH^J»rM-©DNAgE^J(i. Sangerf.tUdideoxya (Proc. 
Natl. Acad. Sci. U.S.A. 74, 5 4 6 3 (1 9 9 7)) 

Mmteftm^??—. mz-ttpUC 1 8©1 ac/Dt- <DT»fctg^T£ 
Wx-lttrnm J MlQlft ( Escherichia c o 1 i JM10 1) 

m\±mfo(D £ £ %.&Rm^mmr% zb*>x%z>i$, mfo*m& \^xmwm^m 
n&Tmmiz&bmwzgittzzt, mwztitzmm&w&tLxfflmztizz 
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^ r 24 

* * — ^ *ffi^ U — - > >7% titz&fc* & K 0£4^£M-f £ h-£i£¥ 

(Dffejj **.miz±®%-M^ ; fe&*%,m? a - 1 #t- § * y - b y 

@k £ tz - © £ o h y )\y t k ^ ^ — «fc t>*r ^ ?—izm.Bttm v ^ 
motets- h y;wh<&«i ^tc^sfife^y - h v Mt&y}*Mm.tTzmiR 

ii tout >mm £ tz & s k ^©Mjt^tix 09 x. tfjg** t & £ t . 

iizKi§?£ fcirax s SJfe* p H £ 5 ~ 1 0, l$L<li6~8{:{S^ £ 
15~4 5°a M£L<&3 0~4 2°ClC&o££-Cfi : 5 £ h#T£3o 

SfcJSBfcJ*-fc* ^ A £ d V h ^ 7 4 — %m l^T n 2> d t Z Z> o 
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D K 3 y # X sp. ATCC3 9 484tt American Type Culture 

Collection i?)Af)-^ L B§5£igifct3iltfg U 30 °CMiiM*T- 24 
bfco 4Cf;3Dz-J;!) 1 LBSgEffcigife 5ml 30 

"CCDMmt&mmiZT 6 BSHeSMJ&SlLfco 10,000g (DMiblZX SlUi&U 

50mM U U A/^~ h 'J ^Ai«t(pH7.0)T' 3 ®&#LfcgL #g 

SKSBftfclN 2000ppra N T G (NM ^-;i/-N'-— h O -N-n h D V ^y 7 — >) 
mm*. ^JStCUT lOOppm £&£«fc5ittL<fc<fil#^ tfit- 30 frmwt. 
life. io,0()Og©^fr#gSfcJ:*)[I]iKU mmwm-C 1 ®ifcrf^ gffc 



KH 2 P0 4 1. 5g/L 

Na 2 HP04 1. 5g/L 

MgS0 4 -7H 2 0 0. 2 g/L 

CaS04-2H 2 0 lOmg/L 

FeS0 4 -7H z O 5 mg/L 

^S^^X 2 0mg/L 



30 °C. 1.5RF^iI^i0ts Img/L£&5<fc5i^ T>t^U>£«]U 
M£30°C, 12^f^Mm«bfcof#^tLfclg#^$:500f^tC#fRU 
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LBSIt^il 90mm i/^ — V±_) 0.1ml "To* 300*fcl;i^U b£o 30 

- — ^LEtb. 3->*-USJ:: 0.1 %^>X7^ h\ 1.5 %^^tf±SB$I 
^©*HMUfi@#d§» (jgg 90mm) t^^bx 30 °C N 48 B3H3i&« bfco 

LBT'^C4fU ^^@i*:Jgife^^WU^l^400»^Jltfebfco CftS) 

Us 30 °C N 24 RfH^Ubfco ^Dfe^:T©=JD^— tzov>T ; etL j en±H3©M 
^tgJt 5ml lZ gMIU £ £ V 7 * D - h U JV O.l % b 30 °C. 48 B# 

fflRjt&Ufco [^B$££t1*ATCC 3 9 4 8 4lcoi>T&l^k:^#bjgMx S/fo 

zftitzo ^n?n<Dmz^\^xn^ntz&mffi.<D±.m*. ioo{gic#iRu asta 

HPLC (#^A : Shodex DS-613 N £MH& : 50 %T-fe h — h U )}// 5mM U > 
^^U^A^Sir^pH3.0. ^lmL/mia tfttB : UV 210nm) tilfco "5 1 
ft(SD8 2 6«0ti\ IftATCC3 9 4 8 4 MIL ii©^^^>7^$lii 

f.w:7^^/7^ K#^£<£MbTv^cih£iii5§:b£o a^j^-r^x 

&6D*lt. #$£B£fc:^3§r£in y#XJS$BSx DFnyA^ sp. S 
D8 2 6ft (FERM BP-7305) ©®#l$t£fl£H3f& bfco 
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RhndococcuR sp. SD 826 <Z>g^6<H4fC 



US 


lifc-IA 


MM 






-1- 






Sflbtt 






>J XV. IX, 








4_ 
i 








^ I/ / ^ ts 


rod-coccus cycle 


i 
i 




i 




i 

r 




8? 




mm 


-rv*>i — ;u 




— x 




v>- h— ;u 


i 

~r 






v;nf l — ;p 


i 

-r 






m-t KD+ytlfi 


i 
i 




i 

~r 




i 

-r 




i 

T 




-j- 






■r-X hX5^a > 








1 — X 






+ 




+ 




+ 


0.02% 7yftthUOA#4TT"0'±f 




lorx'^^W 




40tTO±W 


+ 


45'CT-CDlfeW 
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DK3y*X sp. SD8 2 6*. L B^lgHiCi^U 30 °C©M^<f 
T* 24 B#g|J«bfco fl^<*ftfc 3 P x 1 500m L & 

(D^vyMtgy^Z^fpO LB^fc^JfelOOmLfc^iiLfco :7^*:d£ n 30 

•c©fia@feifgM*gii^gs^bs 120 EMEs 24 mm^mvtco m*>titz 
m^vowfa*. io,ooog ©5iit^ttt:j:?)iHiiRu ^mmtmrnco somu 
K^-h';«>A/*y^Ai(ai««[ (ph=7) tMufco isiit-fv7^Dz 
h u;i/^ 5 %mm/fommmmiML, 30 ^©gsiiiteisamsa&fcsftsu *s 

^120|U^s 72B$P E g ) g/foLfco 

*#£>*lfcSjfo?&£> 2mol/l J£^£fflOT pH2 £ U SJ5B«Efc^l$CDftffix^- 

L C ^ A : Shodex DS-613. $gHtr£ : 50 %7'-fe h — h U 5mM U 

D £A£gffi?l£pH3.0, ^lmLAniix t&tfi : UV 210nm) £ £ 0 Ufco S/fo 

1 £ LT 7< * *✓ T J £ «i#fifH*s-Str s t:- * 

-®1tat^^rS77^ > h/l*->£-^;t6;rh£fitggLfco 

WJi:Uts ±8Bi:lRl«©^?St:<fct) x ittATCC3 9484Mffl^T 
SIS* Jftffis ##r£fTofc 0 «ttSJt6«4»(Z)±iaHPLC^Tt:*W"«£5«: 
^fife^^s LC-MS^13«U ^Lfeo 

V7^P- h U;wiPe>©«l^«l¥©lt«!. &£>tH::ATCC3 9 4 8 4 £S*P 

hbfc, SD 8 2 6ttcD^ffit3J:SiiJ^©i£«^^^2l;^-ro 

m 2 













(mol%) 


«&(%) 


(mol%) 


*£(%) 


( mol%) 


ATCC39484 


5.638 


98.22 


0.023 


0.40 


0.087 


134 


SD826 


5.721 


99.67 


0.003 


0.06 


0.016 


024 


WlSLyKD&ffim/l&ftftl ( % ) 


85 


8: 


> 


S"J^©i£M^/i^Sf-(%) 


83 
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sp. SD 8 2 6£, LB^^ftti^U 30 °C<DW.XmWi 
X 24 mmigmVtio Bf&£tlti^n-—»t>, 1 &&n%fr%h*), 500mL ^ 
CD^N'y 7;i/f>f§7^^=iPtJ©LB^fls:^ lOOraL JcMUfco :7^*n£ N 30 
•COSiBliltelgaJSfSSfcaftSU ^ 120 ®fa 24 B^igftbfco f#£>;Mfc 

io,ooog (oajt^aitij: biaiRu ^#f&h^§© somM >;> 

&*HJ£A/*U«>AJ|g»«[ (pH=7) 

-O^-h'jM O.t %(M/#St)aaraU 30 "CcDfa^H^Mig^iltclSg 
L v ^120|El^72B§P^S/iSUfcoli^tLfeSM^. 2 mol/lJ^£ffl^-£ P H2 

sj£r*^g©ifix^;^ijn urn mttizfi^tz* n^titcmm^ 

^WISffclW&RU j&fBHPLC (#^A : Shodex DS-613, : 50 

h~ h 5mM 'J U trAmWfc pH3A lmL/miiv : UV 

240nm) fccfct>##fUfco Mj&r£*££f?£#*; LT^^ ^>7^ $JM&f*fi 

V7^D- h U;K>»t>©«l^|ft45©Jt«x ft^VCATCCS 9 4 8 4 
tlfe, SD 8 2 6ttcoffifflt:«fc*SI^©(£«*^3t^-ro 
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m 3 













(mol%) 




( mol%) ' 




( mol%) 


ATCC39484 


i.129 


98.31 


0.006 


0.53 


0.012 


0.97 


SD826 


1.145 


99.68 


n.d. 




0.002 


0.26 






100 


83 




89 



n.d. : &m£*vr 



(*'J^1>>1% NaCl 0. 5%. BM^** 0. 5 % N p 
H7. 0) l3 2%©^*jD^T¥teYbU^^¥tR^*fe"C*-M^tg*tfeD H 
=iy*X sp. (WT. r R. sp.j fcffi-T) ATCC3 9 4 8 4tt-fit^ 

(KH 2 P0 4 1.5 g/LNaiHPO.-2HiO'0. 75 
g/K MgS0 4 -7HiO 0. 2g/U CaS0 4 -2H 2 0 10 mg 
/Is Fe S0 4 • 7H 2 0 5 mg/1. iSx^ 20 mg/1) 
;V3-?5g/U g/l^»nx.fe*g%3 0 OmlT-3 0-C, 2 4«fH^ 

#bfeo Jg*&©lM*:£l£KU 5mM®EDTA««l 0 0ml?»M 

bfco 3 0mi (ommm ( 2 0 mM h u ^%khs«» (p h 7 . 1 » 

fcSUBU 6 OmgCU ")=S— 2x%toz.3 7"C7?2RfH>f >^r^^<- h Ufco 3 
©!K»$S£Sito#« (5 0 0 Orpm, 7^W) LTStt&lHlJKU 11. 34 
m 1 CDT E BufferCSlSU 10%SDS 0. 6mUl^ 
1 0 0^g/ml©«ffii:35:*J;-5t:7 , D7 1 ^— - t?K (pOi^ttSO £flO;is 1 

[»60<J 5 ] ^feft:^ >f 7^ U -©fftS 

tf^t>*ifclfe6frD N A 2 0 /z gtlfcT L#IIKfMR Sau3ARfflO 
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31 ^ r 

100//1 ©£/fo^ft*T% $JJKg?ift S a u 3 A I (Silii&tSL 4-12U/ 
A* 1 )£«1L3 7°CT'£J&£-fe»\ 1 OEl^lc^i — !k i&?tJg2 

&&dn A<D&frmimfrmm*7xn-x7)imm*Mkim u i ~ 2 k t>© 

DNA»rjt^^cfi&am*Jcfc^^y-;i/^{3T[§liRU 3 0 ju l<DTEig*&£ 
i&l¥£i*£o ^0»9// 1 1 1 wgOBamH IMBAPJIIlfepU 
CI 8 '(^Mi&fctM) t§T4DNA'j3tf-f (^iSitttik ^^-*>3>* 
^ ver. 2) £-ffl^T^-f >f—\ i/3>Ltz'&, ^IIJMIOIMBI 

sitt cicD^^^u-oiiffi^^^ v ztzsbtz, ^mmnm 

m&i%m LtzMfcifi Til* U-SDSStJ:>)77XU' =&ft|f}Lt 0 
[1116016] 7>*-PCRg 

5' -get gcg gtg cag gca-3' (j3J:^0i|iii), T 
m= 5 2°C 

P CRm±lXT<D&!fo0ki*-(:ft-ofzo 

R. sp. ATCC3 9 4 84^DNA7^f^7'J- 1 ju. g 

iz^-^77^V- 1 o 0 pmol 

mmN^r^^ V- 100 pmol 

dNTPM §lmM 

1 OxS/fo^W 77- 10/*1 

ExTaqDNA*-'^7-l? (^MMttlg) 2. 5U 

tt 5 0/i 1 
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9 4°C, 4 5# 



3 7 ~ 5 5 °C, 6 0# 



72 °C. 60-90S> 



2 4 (5} 



AYTRAP ver-. 2 (SM^ltO *ffl^T«»Lfco dtl^cDDN Air 
frtotrC* d ideoxySt<kt)DNAE5ijmU flWRSfifcT^ >>K 
mWR. sp. ATCC3 9 4 8 4«©n b U^ — K N 5lci8iB9U i: — gcr S 

— h--r3DNA@5?U£^tr£}9 0 0 b p©$rtf-#Ji.-3fro;fco 

mmm 2 gd^&i^ot s a u 3 a 1 t-#8? ufc^fe^D n A©gp^^b»r 

JftmiJct^^y-^^tz-rilliRU i£*^3 0^lOTE^«lfco 
^CDl£^^©9Ail^> l/zlCDBamHI^b^BAPSaSbfepUC 1 8 

(^MitftSlk lOOng) h§T4DNA'J (SiKfittSL ^-f^— ^> 

3>dp.^ h ver. 2) ^fflO-C7^y-^>3>lfc^ ^IfJMl 0 11* 
£BJME!feU ^fV7P^I/-B-D-^7^ ht^^y i/ h* (I PTG) 0. 
lmM N 5-7D : E-4-i'DD-3-'f>H'J;V-/?-D-*7^ h b'^ > v 

K (X-gal) 0. 0 0 4% T>t^>U>5 0 p pm^tf L^D^tz 2 % 
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> (7^is*A 77)Wi,T AVtr^M Hybond-N*) C±T 

iM^l/fc/>7l/>^3ml©7;bA'J^ (NaOH 0. 5M)±£ 
mt£%mMl,tzo mMLtzWi&<W%gL*. 5xSSC-e2 0#Hgx2[H] 
^CD/>7U>C^U Ramdom prime DNA 
labelling and detection system (7?^>t 

^otHf^^fttfro^o #H 0 0 0=3Dn— t^bTfrofc/W^U^ 

E»*^l!¥^^ — > h * Jt«c LT^Ai&TJt^cD&fK^D&g £Jjm*mfe Lfco 
2-D©^D->^f,^L^r^X^ KpNL 0 6*5J:i>-pNL 0 
9& N h^tl^n h U^— t?jt£^£^T'^3£h##a>ofc (il) 0 
T£!)^A»rJT-g©^P 0 g^Z)^;*^ K (pNL0 9) £ffll^T> did 
eoxy^(Cctt)#X»rM-^J2.6kb©DNAiS^J*^Lfc(iE^J#-^ : Do 

ffifrt>m3 0 ObpT^?) 1 ac:7*n^-*-£*tUTIE#|pJfc^ h U tf 

-mbx^tzo co^h'j7 — eae^Kai ^ £ <* titz 7 * y ^is^j ( ih^u 
#■^2) & x g5B^<Di>-rti©^ h v^—v(D7$;mmwtbmtezmmteb(D 

X^tZo 
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- h U^— tfrS&&2 OmM'J>HI«l (pH7. 0) lOmlCrl/7^ 
n^h'j;KTPN)$Mi:U 1-1 OKSK&SSIbfcEJsSiftfcx 
ttftST- 1 giiugO »^t3 0°CT^ho b&#e>SJfo&m\ — ^BSISt: 
KJfc?R b / ^> TV HPLCT? fem? 3 £ R: <fc ^ T tt* 

ofg*R-bfcto*HPL c-y->r;i/hbTfflv^co ^7i/7y$ifi©^i 

^{1 ; ; DS-2 (Shodex) 

; SPD-6AV UV-VIS spectrophotometer (Shimadzu) 
+J->:7*;i/#A ; Autosampler Model23 (SIC) with 20 u 1 sample tube 
H3$l ; Chromatocoder 12 (SIC) 

#■7 A ; ODSpakF-411 ( Shodex), 4.6 x 150mnu 40 °C 
ftWZkft ; AcCN/H2O=50:50, 0.1%TFA, lml/min. 

ja«&©M (g/i/hr/gse«ar<*) T-^-r-^icbfco 



tg> (D&&(DmmzMt>t>-rm^=- y >)7—e%i&&mm-zztzo b^bc© 

&¥£*<DTmm.mil. 3kb&^*r2ft0«rtf*PCR-rfls»U pUCl 
8©1 a c rD^-^-gtto^l^r?^ ^ KpUNLE li3<fctfpUNL 

e 2 &ffs§ibfco PCR»r>t^»cffl^^fcr7>r t— ^.fcvsjt&ifefFttWTCji 
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So 

pUNLE 1 

5'-aac atg gt c gaa tac aca aac-3' 

5'-cc a a g ctt tea gag ggt ggc tgt-3' 
HindIII-!M h 
pUNLE 2 

7*«7— K- pUNLEl^Ism 

Ml 3 primer M4 



dNTP^t 

ExTaqDNA^'J^7 —if (Srgj£4±®0 



9 4°Cs 6 o# 

5 5°C, 6 0# 

7 2°C N 12 0# 
2 4® 



0. 

^100 pmo 1 
§lmM 
10/zl 
2. 5U 

ft 5 0 ju 1 



NcoUHindll I "C^OKf L> EcoRINcol U >*-t7>f^-y 
EcoRI, HindIII*yMfcpUC18i:7^^-i/3>L 
it (12). 
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B _ D -^;T:tf^ h tT^y >> \t (IPTG) £0. lmMlZtj:2>&oi%mmiz 



21 4 









R. s p. ATCC3 9 4 8 4 




0.14 


punl o 9nm$m#- 


0.029 


0.022 


punle immtfm 


0.51 


11.1 


pUNLE 2WsWMmk 


0.46 


10.6 



m&m&: g/l/hr/g^ll^ 



[nmm 1 o ] Mm'&^m^tz^^Tj^mmmoym.m. 

^S(5^J9^fcpUNLE lftmm%kfc*7>\i'-> V > 5 Oppm^tfL^" 

7->t^>U>l 0 0 ppm^^tfL^o^ 1 0 OmlfcJMU 3 7°CT* 
it^i.lfe. Cl<Digft*&££e>{3T>fc>>U> 1 0 0 ppm^^tfL^D^ 
2 1 £Aftfc 5 LZS* — 7T— * £*t®U 37°C S 800rpm^ II 

lmi/min. t— m&mm.mnt%mLtzo ^nmmmm^itnmmmmmm 

©Sfltfg^MJc. i&liljgO. lmMfc*5cfcMvrDt:;i/-B-D-ft*7 
WYL^J^Y (IPTG) £«U £££4B#P^i£«£mfTbfco 

*&«MS^^LTfffea<*:^s 2 0mM'J>iW(pH7. 0) 11 
£4«?§L. 10 0g©fl/7^DrbiJ;KTPN) £2JD;L> 3 5 0 CT*M#b 

ftCi «5^-^^tC^^ns ^3RfP^T-SJfor&*£3%W*SLfc (1213 )<> Sifo 
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-frfco ^ftstturcaau %tmm (o. i^u/d 

[H»y 1 1 ] - h u;i/t k^*—- gae^cfcufT * ^— ifae^aawffl©* 

SSIt (L^D*) «^MtgttT*-g^iS#L^R- sp. ATCC3 9 4 8 
4£fc-G£lf£*2|s;^ife (KH 2 PO« 1. 5 g/K Na 2 HP0 4 -2H ! 
O 0. 75 g/lx MgS04/7H 2 0 0. 2 g/1, CaSO^/2 
HzO 10 rag/1, FeS04/7H 2 0 5 mg/L g£S^*X 2 
0 mg/1) t^3-^5g/l, Si2g/UMfcigi3 0 0mlT 
3 0°C. 1 BIHiS*Lfco ig#^GDBffc&H® U 5mM©EDTA^l 0 0 
m 1 T*8<fc£&#L£o C<DMffc£ 3 0ml (DmWm ( 2 0 mM h U ^ • Jfi&|£ 
W (pH7. 1)) 6 0 m g O 'J V>- A j)OX. 3 7 °Cf 2 B^FI-f 

>^-Hfcc dCDSSS«E*JSit» (5 0 0 0 rpm, 7#H3) LTSifc£H] 
JRU 11. 34mlOTE Buffer lcH^?S L N 10%SDS 0. 6m 
l£#QX.s 1 0 0,ug/ml<£>i§Jgi:&3 ioC/Drt- tfK 



[HflSWI 1 2 ] 7^ U — (Of^K 

f#£>*i£&esfl:DN A 2 0 u S^MVUmmmS a u 3 A I £/BOTgfl#$Hb 
£fTo£ 0 BP*,. ^fefrDNA*4//gt3o5*©fa-7i:i:^ 1 0 0 u 1 
©fiJfc&S^Tx fBIIRB*3K S a u 3 A I (SMiiftSSL 4-12U//xl)li 
flnL3 7°CT->5Jfo£-y\ 1 0*miZ3-D.-7(D-*%:®Lt), *t?lJg 2 0 mM 
Scfc?EDTA£;!jQ;L^jfo£f?±£H±;fco £©£?£UTfllgLfc&£jteDNA 
©£H5#?^b»Jt^?&£T#D — U 5-1 OkbODNAW 
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tzoZ<Dmm<D9 jul £ l^gOBamHlMiBAP^ILfepUCl 8(^ 
ifi&ttKL pUC18/BamHI) t^T4DNA'J^-b' ^ 
^-i/a>^n ver. 2) $ffllM2 O^10if7-f^-^3>lfc 

&flslW*fc«>fc* ^JilMfeift^ 7 > If U > 5 0 p p m$ ^fe L 7D 7 

(pH7. o) ic*t®u -mmgmLtzmfcti^-Tjv* v-sDsmzx*) ?- 



1 0mM*feii-^>X^ = Kl OmNL 'J >St;fr U 02±'*y7 t— ( p H 7 . 0) 

3 o mM, &&up!rMm(DmfoM&m*^t5fcfomerm 1 m 1 m-wCs 2 5 °c 

L C tZct D tfcmt- £ £ £ £ J; t> ^ttffJ t: ff o ( H P L C ^«yfe^«±^©H«B 

^J8^|5j^)o 

R. sp. AT CC 3 9 4 8 4 ^61600 l6DS*MtiiSIJ: LT 1 
IU 3 0°CT-i6i:d^#Lfco 

(8 0 0 0 r pm. 1 5^) CtttTift^Hl 
1RU f#£>*xfcM<fc*ISC«3. 2g^l0 0mM'J>K* , J'>AA-^7 7- (p 
H7. 0, 1 mM®E D T Ai5ctU c 2 mMCDD D T^r^tr) 5 0 m 1 -C"i$fc#L£ 

(12, 0 0 0 r pnu 2 0^) LT±7fl (ffl#*ttffi«Q 

1 8 0ml^feo 
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'J>)Any77-(pH7. 0, 1 mMCDEDT A£ <fct>*2 mM<DD D T£^tf) 

10 0mM'J>i*'J^AMy7 7- (pH7. 0. 1 mMOED T A 
2mMODDT^tf) T¥iftbf:DEAE-Sephac el*7A (2 c 
mx2 0cm) tc. 3l*f Lfeffl»3R*«[*«U ?»flj^y7 7-t»lii«[©U 
V2 8 0nmWt5$«Ufco il^ 0. 1 MK C 1 £8&Jjq Ltzm^ 
•;7 7--C«CDUV2 8 0 nm#f£T-f ££T-&#U ££(cO. 2 MtK 
C l?iJ^^Jt{^c>'^y7 7'-T'(5l^i3^tHf«©UV2 8 0 nmtffiTtS *T?«fe 
r^Ufco 0. 3MCKC l«JElE%±iffc 1 0 OmMU >mti U >7A;^ 

77-(pH7. 0. 1 mM<DE D T A&tfctF 2 mM©D D T £lir tr<>) T:— h 
U;i/k K^* — tfi:^^^— fe*£i£ffiL£<, rSI4£^iT7^^>3 >£lft«>. fig 
^ttflK (^F13 0, 00 0 cut)^MI^W^I*iiU:. 

10 0mM'J>8*'Ji)A/^77-(pH7. 0, 1 0 %g&ftlilJgc7)ftit^:p 
>^e— ^A^^tfo) T'^ggftiLfcP h e ny 1 Sepharose CL-4 
B*?A (2c mx 40cm) fc N iti^LfcrSMhfrfc: 1 0 %fiS*na&©«ft&7- 

MCDUV2 8 0nm^i£T-r^*T'^#Ufeo ^©gL iffiA'^7 7- (10 0 
mM'J«'J7A^y7 7- (pH7. 0)) T--hU;i/t K 7 * — t? & J; t>* 

0 0 cut) £ffl^T§M9E*Wt*K£a*SLfc 0 

dCDitftSUfc- h K^*—- tfr£t£iS#£ 1 0 OmMU U ^AMy 

77- (pH7. 0. 0. 5M NaCUttf) T'fMLf:Sephac r 
yl S-3 0 0 ^-^-77Y>*7A (2cmx60cm) til, 
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o cut) ^m^xm^^tzo 
imam 1 4 ] ^73- Y^miw^ 

mt>Mt- b K"5^— V&&TF7 $ ¥~V<DNjfcMMW<D&fe%M.frtz 

fetfTZtefr^tzo *Z.TZmm*>'V?9l : &5kfci>'7> (BrCN) & t3 J; D flO 

*ft;LC 9 A (A&*lf£ffi) 
*7A;Asahipak ODP 5 0 6D (Shodex) 
ti^AUlM. ; 2 5°C 

i«;7th-h'J;i/0~8 0% (i£&l&&5Jl2x 6 0^K 
0. 1% h U7;i/Dfti, 
«E&0. 5ml/^ 
^tH;SPD-6AV UV VIS Spectro 
photometer 
2 15 nm 

£5x gE#©- MJ;i/fc K^^— ^©iS^JfcfflPttoS5VU^T©iB9!IA j aiS:T*& 

Glu (E)-Tyr (Y)-Arg (R)-Ser (S)-Arg (R)-Val 
(V) • Va 1 (V) 

Z CDIH^J hRhodococcus MMW<D Codon Usage £#J5t b 
5' —GAG. TAC CGG TCC CGA-3' 
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Ala (A)-Val (V)-Gly (G)-Gly (G)-Asp (D)-Gln 
(Q)-Gly (G) 

^ CDiB^iJ J: p K ^ ^ * Xlii® C o d o n Usage^fibt, 75.*? 

4 

5' -GCA GTC GGC GGC GAC-3' (£ <fct^©*B*ilI) 



15] 7>*-PCR 

p c Rm^xr(DRmm^ij-o tz a 

R. sp. ATCC3 9 4 84^MDNA7^77'J- 

1 P-g 

slzzs's — jl/Z7°~? y- lOOpmol 
mm^7°3- K5fcig75>f lOOpmol 
dNTP^i §lmM 

10xM)i5A*y7 7- lOy^l 

ExTaqDNA^iJ/7-f(Siiai) 2. 5 Unit 

It 5 0 ju 1 

: 

9 4°C. 4 5# 

3 7~6 0°C. 6 0# 

{$51 7 2°C N 6 0-9 0© 

VJZfrm. 2 4H1 

£2%T#n— *^;i/«Sl&i&fc:#tU KiM-^^tf^oy^^^O^mu. EA 
SYTRAP ver. 2 (SMMttSO £/8V>TJfitS5J Lfco CODNABJrtf-fc: 
-3l>Tx dideoxyglciDDNAE^J^^U fSITC^nfcT' 5. y ^iE^J 
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&}5 0 0 bp©- h 'J;Ub K^#— - fe*4g|pJIB^JA s s BPrJt 1 4£fi#]9 0 Obp© 
[H^J16] ZDD^-^W ru^-f -e— *>3> 

3AiT-frmistzi&&feDNA<D&frmibmfrmfc*i%<n7i3n-x y^mm* 
u $£m&3 o vivTEmmzmmvtzo c©^i©9/zii:,. 

BamHI«BAPiILfepUC18 (^iBigttSk lOOng) h£T 
4DNAUM (£$S3i*fcSL 7>f^3>*f h ver. 2) 

>3>L£gL «JM10 1ft^iMU -i V !7*D — B — 
D-^3ff7^ht7/S/K (IPTG) 0. ImM. 5-^d^E-4-^dd 
-3--f > K >;;i/-/?-D-7J^^ btr^y^K (X-gal) 0. 0 04%. 

£jD*T¥tRfcLfc£7<¥«^£WSU 3 7°CT?-&#J«Lfco +#£W 
LfcgL B^¥fc&tik*m2mffl4 0 C{zW% : ft%ll<fzo 

>7l/>i&7>^y'J>5 0 ppm£^ifL^D;*£2%©^£flnxT¥1fifb 
Ifr^tfc^>7l^>^3ml©7;i/* (NaOHO. 5M) ±fc# 
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JlbTltLfco C©^>yi/>t^U Ramdom prime DNA 
labelling and detection system (TTi'tA 

otlffltl^T'ffofco ^8 0 0 0uD^-lc*f UTfTofc^W 

vmmfrM; — > t & jt« u t ^ ^ A»T>t * oafe? <d&.w. t x isj * aut u t « 

^©^s - h >j;i/t k^*— tf©*P— >«p 1 l A»6Sisiufc:77*$. k p 

UNHl 1 h »j;i/t K 7 ^ -fife? 5 1 ^ 5 3 i: » o t (El 

4). T^V— V<D?v->WP 1 2A»e>8ISSUfc^^^ H p U AMD 1 2 & 

mmmmmmj &m.mT- $> *> . m&tttiLWij iai % ^-r £ ;r h #t £ & 



[fusfci i7]; &m&mm<Dftm£f&&m&i<D&%. 

pUNH 1 li5«t^pUAMD 1 2&^n^ft3 kb~4kb©if A»rtf-£^ 

onuc lease III £fflV>T If A0?T/t£^m£-fr£:*lS£Mffc ( d 

e 1 e t i o n mu t a n t ) (Dftm&Ufrtzo ^ifcCDftMJcfcik ilo- 
s e q u e n c efflD eletion Kit (^«2Sa»Q £SH>fc<, f&fc> 
^ pUNH 1 1 IfclipUAMD 1 2ii2 5Y^f ^D'J ^ (0. 4mg 
/mU LT^J £Sse8387I N XbalT^Mi 

(3 7-C, 2 4W U 7^;-)\steliiT"mm&s l/10gi©3M^N 

&£2. 5nm<D*-* ;-)\sZtoz.Trkm£-&tzo m^Lrikm^m^s 70 
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xo III buffert^ilf;, DNA^iC lT^f 'J -y h;K5Exo 
nuclease HI SriD*. XJ^vtXT'ffi&'&s 3 7 °CT*-r >^a^- h 

£f?Ji:-f fflil/TfeofcMBnuclease buf f er#50 

^©^JJ&r^l-MB nuclease 2 7^^oiJ«y h;i/»U 37°C 

/? p 'J y h ;i/CD klenow buffer^ feffl U klenow frag 
ment 1 T>f £ D U y h;i/£j!jDx. 3 7 °CT* 1 5 ^fa'H >*i^- h Lfco £ 

zn^nwbmv. wimii]iRo)o 

i gat ion solution AiiS^U ligation solu 
tion B 1 2 T-f >; y h;i/^SPx.. -K)^v>7 7.-<:mr& 1 6°CT- 2 
4B$P^i^^-(J- s -fe;i,:7^>f a „ CGD:/^* ^ KT'^Jii® JM 1 

0 9tt=£M^Lto 

3©^ft^i »3.punh i itzoiNT{i2 omi^±<Dxm^.mwm^§. 

ZhlZLtzo LfrU pUAMD 1 2£glUTfcJu ^ h* «fc t) 

ikttm.m-c&ti:^zt&mitzo ^ct-puamd i 2\zm\.~a±wfo-7^ j ^? 

-*^fi6Uj:#f>EMSm5gene wa 1 k i n g&C «fc*IB#l?fc£& 

*i*iS5!l©^t±d i d e oxyiStJ:^ pUNHl 1 &mAffifr(D±mz 
m^TZ>m2.. 8 k bCDD N AiE^lk pUAMD 1 2l±JIA»r)t©^2/3 tffi 
^-T-5^2. 8 kb©DNAE*J*?fc5£Lfco 7"D-7i: UTffi^fc8B#»rtt-ii 

nh-WL?2>$[>ft*nm\^tz}iz.?>, punhi k puamd i 2^tt^n© 



WO 01/30994 ^fc PCT/JPOO/07464 

45 

&Xmfr<DE c oR I -t^-T hMfr^mO. 2kb. 1. lkbT^f>>-h'j 
;ub h*^* — fefSIfc^fctl ac/Dt-^- £*fUTj£JHt^ 

W#^3*5<tV6K:^-ro ^©^[plMIt pUNHl 1 fcHU-CfcfcfcJIEgMS 
©ta»r»M-^^^->^&«^Lfcstfe^©(fl[Bfc*|qIt, p U AMD 12C 

— tf © r ^ y mm*\ £ * £ & £ if * GDT* & ^ fc o 

[Hlfi«l 18] ^h'J;i/tK7^ — fcf £ V7 ^ t?rS&©$J^ 

^r- — t?rSt$&2 OmMU (pH7. 0) lOmlt 

rl/7^D_ h >j;u(TPN) ZMWtlsT 1-1 01i%^Hlf;Sf£ii{:, 

mw&x- 1 0 OMUlfc^o^HP L C^>r;i/i: utffl^fco t?rS 

^@ : # > 7* ; DS-2 (Shodex ) 

t&tBil ; SPD-6AV UV-VIS spectrophotometer (Shimadzu) 
•tf>7*;i'#A ; Autosampler Model23 (SIC) with 20 u 1 sample tube 
SE^c ; Chromatocoder 12 (SIC) 

A ; ODSpak F-411 (Shodex), 4.6 X 150m itk 40 "C 
; AcCN/H2O=50:50, 0.1%TFA, lml/min. 

lfi?7^ h\ /<7 i/7^ 51f ift fcliSlf i© gfi (g/l/hr/g^i 



46 



WO 01/30994 PCT/JP00/07464 

46 



[^»y 1 9 ] M&Mm&ftm 

mt&mi 6ti#fe^r>f 7?D— >P 1 1 ££&P 1 2tfc£^>e*>'J>5 

~>j^y (iptg) <Dft&<Dmmzmfc>t>tm^- v u;wt k^#— tfrsiw 

PCRT*ffi£U pUC 18©la c -?u=E— * — jfi^klo&l^T"^;* ^ Kp 
UN HE l*5cfct>*pUAMDE 1 fcflMKLfco £ fctiCDnEWftt*!^:^* S 
K±fcHI-&fcr-7^ ^ KpUNHAMDE l&flMKUfco 

pUNHE 1 

5" - ace atg gat ggt ate cac g a c • 3' 
(/3Vyzr-y K>) ( Ncol^h) 

5' • c c aag ctt tea tac gat cac ttc-3" 
(a+h^-y b^it^ K» (Hindlll^h) 

p U AMD E 1 
(7*V — K) 

5' - ace atg get tcg ttg act cc-3' 
(Ncolt^hs 7^i3#@Ser^Alat^) 

5'-cc aag ctt tea gga egg cac cga-3* 
(Hindi I I h ) 
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75^^ KDNA 
dNTP^I 

1 0 X ixJfo/'v V? T — 

ExTaqDNA^'^7-t* (^?ffii£*tlO 



0. 8~lug 
#10 0 pmo 1 
#lmM 
1 Ou 1 
2. 5U 
tf-5 0/il 



9 4°C, 6 0# 

5 5°C N 6 0# 

7 2°C, 12 0S> 
2 40 



-X^;i/iIi*iL, am • IsliRLfcg&s »fM-*$iJIS^Nc o I i nd I 
IlX'Wmi.. EcoRINco I V >£i — f—i/ 3 EcoRI- 
Hindl I IA^MfcpUCl 8 £ 5^ > a > L£ (EI5)o 

* Kfcj\ h K^* — Wtf-£fti»MggfflNc o I^Hindl 

IlT*#J$fU EcoRINco I U > # — > HindIII-NcoI«J>* 
-©JH-tr^-fy— >3>gL NcoUHindl I I TSDBJrUfcT' ^ ^— -tfBfr 
Jth^-ry— *>3>U IttEc oRI-Hindl I I*yMfepUCl 
8 ^©BfrK-fc^^-— >3>bfc (06)0 

U >5 0ppm^L7D7T-l^tLfci, -f V^Dt^- 
hhT^y^ Y (IPTG) £0. lmMic^S«ta^#M(3 

Aax.T^f,fc:2B$p^«Lfco m^tifzmm^m<D- b v )]s&&m&&nitom 
y±-x&zu Yzi yii^mmm&bn\,^&i*mm-?:%tzo m^5(D 

Ltz 0 ££JH£&CD^i5f;:g#]Ufco 
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at 5 









R. sp. ATCC3 9 4 8 4 




0.17 n 


p U N H 1 1 fl^f?$6f&f# 


0.009 


0.007 


p u amd 1 2Bnmni& 


n.d. 


n.d. 


pUNHE lMfllB&fa 


0.35 


0.41 


p U AMD E IBJ&mfc 


0.11 


0.27 


pUNHAMDE IMIttK&fr 


0.11 2) 


0.13 2 ' 



— tf©»WOfc«>iEfitK:«^IB) 
2) pUNHAMDE 1{±— FU;i/-»«*fiRafi*a^ 



< fcfrfrJli 1 T S 1 $ 3 -*f) fc3F§E£ tlT ^ § : 

gSES^f ^RB 
DF39*7 sp. SD826 FERM BP-7305 1999 ^ 10 ^ 12 B 



WO 01/30994 




PCT/JPOO/07464 



3. ±13 d Kn y^^JRftiao^tt^D Kinyifc* sp. ( Rh o d o c o 
ecus sp.) ATCC3 9 4 8 4 £^£^£^f&T'&&sl#JS 2 IzgE 

4. DF3-^7 sp. ( Rhodococcus sp.) AT C C 3 9 4 
8 4^^fc-r^^S^ASD sp. SD 8 2 6 (FERM BP- 
7 3 0 5) T»SW*Jg3t:gBtt©*;i/#>K^©Ssaso 

& 5, *;i/#>Kfi#S'7v ij)m>mm-z&zm3im 1 ^M4©^-rn^^gB 

10. tl^tl^DF^y*^ sp. ( Rho dococcus sp.) 
ATCC3948 4 (DmgmX'&%mmM. 9 Kia«©^H$t£<&5o 
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11. DH3yW sp. SD8 2 6 (FERM BP-7 30 5)tt. 

1 3 . BB#ia©BB?!l#^ 1 ft £ D N AE#I*» *JI*ffllS 

1 4 . sf^il 1 2 £fcfcfc 1 3 t:i3«©^Hfe«l**ffi^Ti«y- h y ;Wb<&% 
io%*;i/^^;i/Sl3^«ir*^i:*^tf'>7 > >'*^*>K3So 

15. y - h y Mb'&fttf^Si* 'j-h'J ;Wb-£-tJT-&3sf 3<J1 i 4 tcfB 

16. ^Sftt^U - b Vfrfc&toW** h7^P- b UJK >fV7^D~h»; 

1 7. af^cill 2 7JS1 6©^rftfr l^SBtt^&fc^V^ffi^ftfc- 
iEai ^©EaJ*^ 2T?^^ti4T^y & n - I* T S D N AE9U *» S> & * p 

1 8. mmMl 2 75M1 6©V^ti*» l^tIBtt©^K:*V^-CfflV^e»n*^ 

1 9 . stays i 7 ^mom%mm^<om^m^fi^ mmcD&m^ 
2-r*^^n^>T^y^iB^j^n-h*-rsDNAie^j^?>^^D 

l-e^ftSDNAE^&fcap K3y*^jswas*©-h y 5— eae^ 
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2 3. D Y^v1i7,mnmbK d Kn-y*^ sp. ( Rhodococcus 
s p.) ATCC 3 9 4 8 4 $0: & 3 aif 2 2{ZH3m©^ h 'J^ — VM&To 
2 4 . si^JI 17^fclil8 fcs3«©ff2KteSM*:£*&£ U N >J 

2 5. sf^J12 4|3®O^^Tf«^tlfe- h t£ 0 

2 6. IH^Ja©IB^J#-^4i5<ttl t 5T-^^n^7'^ ySS5!l*3- KfSDN 

2 7 . E#ia©IB#I#-^ 3 T-^£ ft3 D N AIE^Jfr £ & 3 D h* 3 y ft^Mlfi 

2 8 . E^©E^J#^7^£;h,S7 , $ y^I2?»J£=J— K"r&D N AiE^Jfr 

2 9. ia?'J^©iH^J#-^6r*^^ttSDNAiB^J>{p?>^^P K=» y #*J§iffflM 

ammo 

3 0 . E8I£©IB5U« 4 *$ <fc tf/* £: (i 5 £ :p * y g?IB?iJ £ u — h* 

& £ 15 fciB5«^©iE5IJ#^ 7T-^£*i£7^y ^IB^J S^-KT5DN AI2 
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3 1 . @B^'J^CDia^J#-^ 3t^^*lSD N AiE?iJfr & -5 P Kn i y^ X®$ffl® 
- h U ;i/ 1 — if jte^, & 5> tffcKW*© IB^J#-^ 6 1? ^ £ n & D 

XTK h\ /17^7^^>X7^ h*T-$>^>^^2 6 £ fcfci: 2 7 ^gEifcCDT' ^ K 
3 3. T^K!lg# N hv7y ^>X7^ h\ ^ * ^7^ ^>X7 ^ h\ 

3 4. -h'J ;i/m^s h 7 * o - h y ;w v 7 * p - h U fcfi^- u 

3 5 . mm%2 6 ^iBm©^icffli^ns. uvmcDmn^A^^^x 

mZtiZTz.; £ =f — K r £ D N A K?iJ £ & £ p K y £ MB® & 5fc 

3 7. If;fclI2 8£f3iffi<9#&£^£ft£K IB^<DlS?y#^7^£*i£ 
T ^ y &IB?iJ£ 3 - b* "T £ D N AIE?'J*> f.4?,DK3y * ffi *<D7- ^ V 
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K ft: «fc b Iffei^tifciigi^o 

3 9. If3<il3 OtilBigcD^iSftrffl^^ns, IB^J^©IB?y#-54i5J;tJ</£ 
fcli5T^^tl§7^ SMEIF}*^— K-r£DNAiB#J*>£>ft&D y#*JS 
HDSEb*©- HJ;i/t K^*—- b?5lfc^ &p>tft:ia5U*©iB5>j«7T^$n 
§ 7* * > &fB$I §u-Kt§D N AIB^'J jfp £ ft S o K y £ XJMMM &&<D7 * 

40. 3t^3 i tiBtto^atifflv^^nss n&m<Dm&m^3T'jrsgtiz 

DNAiWIfr&fcSo K3y*^JS*fflSfi*©- h U;i/b K^*-H?*&? s ft 
& fc IB?'J^I©IB5«^ 6 * n S D N A12^J*» ft * d K n y * ^ jgaiM ft 

4 43 <£ l>* 5 T'^£ ft a 7" 5. y ^IB?!J £ 3 — K T S D N A iB5!I*> £ ft 3 D K n y ±i 

4 2 . If #m 3 6 trsBtt©BHte«lf*:©»l8!ift:ffl^ e>n*. iB?<M©IES«-*t 
3T'^£*L£DNAiS?!]fre>ft3D K3-j/*7liI4*©- K U;bt K5>* — 

4 3 . ffi&m 3 7 ftrl3«©BSfei^#:©^^ffl^ £> ti£ s m$m<DWPm^ 
7T-^^tlS7^ y^i2^ij^zi— FfSDNA IB^i/iP £> ft >5 D K=»y#;*JS*fflS 

4 4. if*JS3 8{c:H3©©BH^'^*:©M^cffll^e,tl■^ > . IB#Jli©i3#j#-J§- 
6T^£ft£DNASB$njfr£ft£D Kn>y^^M^Sft^©T^y— t?it^P£ 

4 5. If 3 9 lCHH®©BS^<*:©liMtffl^ ^ tiS. @B?!ja©iB?!J#-5f 
4&£Zf5-V7rs£ti2>-7z y&IB?iJ£z3 — K1-SDNAiB^J>(pf>ft-5D 
^^fflS&ifc©- h «;;ub K^* — fe'jffS^ ft^^tIB^©IB^J#-^7T'^ 
£*L3 7*5 y^IB?iJ£u- K-r&DNAia?'J2P?>ft3D K3vy^^Jg$ffl@fi^© 
7=-^— b*ite^©^^^tfr^^^ Ko 
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3-£^£*i£DNAiS?iJfre>&&n -J^^MUU^^<D=- b 1 h*-?* — 
■V Ifi^ e> T^iS^GDSBSW^ 6 T- tiZ D N AiBF'Jfr £> & & n K u y 

4 7. BH^©E^J#^4 fccfctf/afcttS yKlBW*3— K 

4 9. n b*^ y*^JR*ffl®**s p h* n y # X sp. ( Rhodococcus 
sp.) ATCC 3 9 4 8 41fcX'fr 2>m&m 4 7 fcfBtt©- b U;ut b*^*- 

5 2. D Knyjb^JSJffflffi^ Ph'3-y*X sp. ( Rhodococcus 
sp.) ATCC3948 4£fcT*& £aif*Jg 5 1 \Z%?M<DT X V— tfiifc^o 

53. sf*lI3 5£fcfc*3 6fc:gBtt©^HlK«l*SJ$«Us *g*4fc*»5>-bU 

5 6. 3S3jc^5 SicgBftCDtSi^-e^Si^tLfe-hU^t b*^*—feV 

5 7. af5tcil5 4£fB«©»fcT^«a3ftfcT^-- tfo 

5 8. 31*315 5fcgBtt©UfcT-flMK£ftfc-hU^fc b^* — tf^tf/* 
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m 5 

HhdOIO.40 



Sail 3.0 






Xhol2.5 
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SEQUENCE LISTING 

<110> SHOWA DENKO K. K. 

<120> A Novel Rhodococcus Bacteria, Nitrilase Gene, Nitrile Hydratase Gene 
and Amidase Gene from Rhodococcus Bacteria, and Process for Producing 
Carboxylic Acids by the Same. 

<130> PC-8404 

<150> JP 11-303212 
<151> 1999-10-26 

<160> 7 

<210> 1 

<211> 1531 

<212> DNA 

<213> Rhodococcus sp. 

<220> 
<221> CDS 

<222> (324).. (1421) 
<400> 1 

agcttgacca tgattacgaa ttcgagctcg gtacccgggg atcgaaccag caacggggac 60 
gcacagtcga cgtagacctc gacctatccg ccgttccgca gaaggacacc gaccaccacc 120 
acttcaacat ccttcaacgt gcccggccag tccttcgacg aatcgaaacg gcgaagagcc 180 
gcctcggacc ccccggccga accgctcgat gaactcccct acacgggtgg cgcagaatgc 240 
caggacccgt gtcattccac gtcaattcac gcgccttttc acctcgtact gtcctgccaa 300 
acacaagcaa cggaggtacg gac atg gtc gaa tac aca aac aca ttc aaa gtt 353 
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Met Val Glu Tyr Thr Asn Thr Phe Lys Val 
1 5 10 

get gcg gtg cag gca cag cct gtg tgg ttc gac gcg gec aaa acg gtc 401 
Ala Ala Val Gin Ala Gin Pro Val Trp Phe Asp Ala Ala Lys Thr Val 
15 20 25 

gac aag acc gtg tec ate ate gcg gaa gca gee egg aac ggg tgc gag 449 

Asp Lys Thr Val Ser He He Ala Glu Ala Ala Arg Asn Gly Cys Glu 
30 35 40 

etc gtt gcg ttt ccc gag gta ttc ate ccg ggg tac ccg tac cac ate 497 
Leu Val Ala Phe Pro Glu Val Phe He Pro Gly Tyr Pro Tyr His He 
45 50 55 

tgg gtc gac age ccg etc gee gga atg gcg aag ttc gee gtg cgc tac 545 
Trp Val Asp Ser Pro Leu Ala Gly Met Ala Lys Phe Ala Val Arg Tyr 
60 65 70 

cac gag aat tec ctg acg atg gac age ccg cac gta cag egg ttg etc 593 
His Glu Asn Ser Leu Thr Met Asp Ser Pro His Val Gin Arg Leu Leu 
75 80 85 90 

gat gee gee cgc gac cac aac ate gee gta gtg gtg gga ate age gag 641 
Asp Ala Ala Arg Asp His Asn He Ala Val Val Val Gly He Ser Glu 
95 100 105 

egg gat ggc ggc age ttg tac atg acc cag etc ate ate gac gee gat 689 
Arg Asp Gly Gly Ser Leu Tyr Met Thr Gin Leu He He Asp Ala Asp 
110 115 120 

ggg caa ctg gtc gec cga cgc cgc aag etc aag ccc acc cac gtc gag 737 
Gly Gin Leu Val Ala Arg Arg Arg Lys Leu Lys Pro Thr His Val Glu 
125 130 135 
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cgt teg gta tac gga gaa gga aac ggc teg gat ate tec gtg tac gac 785 
Arg Ser Val Tyr Gly Glu Gly Asn Gly Ser Asp He Ser Val Tyr Asp 
140 145 150 

atg cct ttc gca egg ctt ggc gcg etc aac tgc tgg gag cat ttc cag 833 
Met Pro Phe Ala Arg Leu Gly Ala Leu Asn Cys Trp Glu His Phe Gin 
155 160 165 170 

acg etc ace aag tac gca atg tac teg atg cac gag cag gtg cac gtc 881 
Thr Leu Thr Lys Tyr Ala Met Tyr Ser Met His Glu Gin Val His Val 
175 180 185 

gcg age tgg cct ggc atg teg ctg tac cag ccg gag gtc ccc gca ttc 929 
Ala Ser Trp Pro Gly Met Ser Leu Tyr Gin Pro Glu Val Pro Ala Phe 
190 195 200 

ggt gtc gat gec cag etc acg gec acg cgt atg tac gca etc gag gga 977 
Gly Val Asp Ala Gin Leu Thr Ala Thr Arg Met Tyr Ala Leu Glu Gly 
205 210 215 

caa acc ttc gtg gtc tgc ace ace cag gtg gtc aca ccg gag gee cac 1025 
Gin Thr Phe Val Val Cys Thr Thr Gin Val Val Thr Pro Glu Ala His 
220 225 230 

gag ttc ttc tgc gag aac gag gaa cag cga atg ttg ate ggc cga ggc 1073 
Glu Phe Phe Cys Glu Asn Glu Glu Gin Arg Met Leu He Gly Arg Gly 
235 240 245 250 

gga ggt ttc gcg cgc ate ate ggg ccc gac ggc cgc gat etc gca act 1121 
Gly Gly Phe Ala Arg He He Gly Pro Asp Gly Arg Asp Leu Ala Thr 
255 260 265 



cct etc gec gaa gat gag gag ggg ate etc tac gee gac ate gat ctg 
Pro Leu Ala Glu Asp Glu Glu Gly He Leu Tyr Ala Asp He Asp Leu 
270 275 280 
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tct gcg ate acc ttg gcg aag cag gec get gac ccc gtg ggc cac tac 1217 
Ser Ala He Thr Leu Ala Lys Gin Ala Ala Asp Pro Val Gly His Tyr 
285 290 295 

tea egg ccg gat gtg ctg teg ctg aac ttc aac cag cgc cgc acc acg 1265 
Ser Arg Pro Asp Val Leu Ser Leu Asn Phe Asn Gin Arg Arg Thr Thr 
300 305 310 

ccc gtc aac acc cca ctt tec acc ate cat gee acg cac acg ttc gtg 1313 
Pro Val Asn Thr Pro Leu Ser Thr He His Ala Thr His Thr Phe Val 
315 320 325 330 

ccg cag ttc ggg gca etc gac ggc gtc cgt gag etc aac gga gcg gac 1361 
Pro Gin Phe Gly Ala Leu Asp Gly Val Arg Glu Leu Asn Gly Ala Asp 
335 340 345 

gaa cag cgc gca ttg ccc tec aca cat tec gac gag acg gac egg gcg 1409 
Glu Gin Arg Ala Leu Pro Ser Thr His Ser Asp Glu Thr Asp Arg Ala 
350 355 360 

aca gee acc etc tgacteggge gcacccgtgg cgcctccgaa gcgccacggg 1461 
Thr Ala Thr Leu 
365 



tgtgtgaagg ggcgagacag gggaatcgga ggatccccgg gtaccgagct egaattegta 1521 
atcatggtca 1531 



<210> 2 
<211> 366 
<212> PRT 

<213> Rhodococcus sp. 
<400> 2 

Met Val Glu Tyr Thr Asn Thr Phe Lys Val Ala Ala Val Gin Ala Gin 
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15 10 15 

Pro Val Trp Phe Asp Ala Ala Lys Thr Val Asp Lys Thr Val Ser He 
20 25 30 

He Ala Glu Ala Ala Arg Asn Gly Cys Glu Leu Val Ala Phe Pro Glu 
35 40 45 

Val Phe He Pro Gly Tyr Pro Tyr His He Trp Val Asp Ser Pro Leu 
50 55 60 

Ala Gly Met Ala Lys Phe Ala Val Arg Tyr His Glu Asn Ser Leu Thr 
65 70 75 80 

Met Asp Ser Pro His Val Gin Arg Leu Leu Asp Ala Ala Arg Asp His 
85 90 95 

Asn He Ala Val Val Val Gly He Ser Glu Arg Asp Gly Gly Ser Leu 
100 105 110 

Tyr Met Thr Gin Leu He He Asp Ala Asp Gly Gin Leu Val Ala Arg 
115 120 125 

Arg Arg Lys Leu Lys Pro Thr His Val Glu Arg Ser Val Tyr Gly Glu 
130 135 140 

Gly Asn Gly Ser Asp He Ser Val Tyr Asp Met Pro Phe Ala Arg Leu 
145 150 155 160 

Gly Ala Leu Asn Cys Trp Glu His Phe Gin Thr Leu Thr Lys Tyr Ala 
165 170 175 

Met Tyr Ser Met His Glu Gin Val His Val Ala Ser Trp Pro Gly Met 
180 185 190 



Ser Leu Tyr Gin Pro Glu Val Pro Ala Phe Gly Val Asp Ala Gin Leu 
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195 200 205 

Thr Ala Thr Arg Met Tyr Ala Leu Glu Gly Gin Thr Phe Val Val Cys 
210 215 220 

Thr Thr Gin Val Val Thr Pro Glu Ala His Glu Phe Phe Cys Glu Asn 
225 230 235 240 

Glu Glu Gin Arg Met Leu He Gly Arg Gly Gly Gly Phe Ala Arg He 
245 250 255 

He Gly Pro Asp Gly Arg Asp Leu Ala Thr Pro Leu Ala Glu Asp Glu 
260 265 270 

Glu Gly He Leu Tyr Ala Asp He Asp Leu Ser Ala He Thr Leu Ala 
275 280 285 

Lys Gin Ala Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu 
290 295 300 

Ser Leu Asn Phe Asn Gin Arg Arg Thr Thr Pro Val Asn Thr Pro Leu 
305 310 315 320 

Ser Thr He His Ala Thr His Thr Phe Val Pro Gin Phe Gly Ala Leu 
325 330 335 

Asp Gly Val Arg Glu Leu Asn Gly Ala Asp Glu Gin Arg Ala Leu Pro 
340 345 350 

Ser Thr His Ser Asp Glu Thr Asp Arg Ala Thr Ala Thr Leu 
355 360 365 

<210> 3 
<211> 2822 
<212> DNA 

<213> Rhodococcus sp. 
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<220> 
<221> CDS 

<222> (1379).. (2068) 

<223> nitrile hydratase beta subunit 

<220> 
<221> CDS 

<222> (2082).. (2693) 

<223> nitrile hydratase alpha subunit 

<400> 3 

ctagaggatc tcggtcatcg cgataccatc gttgcggacg atgatgtcca atacgtacca 60 
ctggtccgcg gtcaacttct cttgatcgac cacgttatgg attctacgac tcagggaccg 120 
gctcacggct tccagggcgc ctccgaccaa aggtgatcga acgacatttc cggattcagc 180 
caccgcttcc gactcgatca ttcctgtccc tccccgtcca cgcgcagttg atcttacctc 240 
ctcatcaaga ggatatccac tgaacgaatt atttcaagtg gaagtacttg gagtcgatcc 300 
tacacgtgag tggacgatgc ctgggcgcta gtcggatgtg caacccaccc accccctcct 360 
cccgcctacg ccgaagaccg gaaccggcgt cgtccctgcc tgccgtctct ggcaactgtt 420 
gtgaacgccc gagcggccct cacggctctt cagttggcgc ggatcgccat ggcggacgtc 480 
gcccacggcg ggacctacgc atcttcggcc ggaaggcagc cgcggtcacg aacacctagc 540 
ggcagtcgag cacctgagac gaaggccgcc ggcgtcctgt cccggaaatc cgcagcccag 600 
ccgtgacagc caacagtcgt ggcggttccc tcccctccta gggtctttga ctcggcgcca 660 
acgcctgcga gggcgctcgt cgcggaccac ttgtcgaggt cggtgccgca cgtcaccgag 720 
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cgcacccttc ttcgtgctct gcgcatcggc ccggaccgcg accgcggcaa cactacgacg 780 

tctgacaatg ctgatcccct gccgccgccg ttggacgacc acagttgcta cgagcatgcg 840 

gagccaacca taggcatcat gcgatcgccg gagtcttcat cctattttgg gatgcgcagg 900 

attaacacat ctacacattg acatccgttc cgatgtgaag taaaaattgt cacgtagggc 960 

ggcaggcgaa gtctgcagct cgaacatcga agggtgggag ccgagagatc ggagacgcag 1020 

acacccggag ggaacttagc ctcccggacc gatgcgtgtc ctggcaacgc ctcaagattc 1080 

agcgcaagcg attcaatctt gttacttcca gaaccgaatc acgtccccgt agtgtgcggg 1140 

gagagcgccc gaacgcaggg atggtatcca tgcgcccctt ctcttttcga acgagaaccg 1200 

gccggtacag tcaatccgga cacattgtga cgccgttcaa cgattgttgt gctgtgaagg 1260 

attcactcaa gccaactgat atcgccattc cgttgccgga acatttgacg ccttctccct 1320 

acgagtagaa gccagctgga ccctctttga gcccagctcc gatgaaagga atgaggaa 1378 

atg gat ggt ate cac gac aca ggc ggc atg acc gga tac gga ccg gtc 1426 
Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 
15 10 15 

ccc tat cag aag gac gag ccc ttc ttc cac tac gag tgg gag ggt cga 1474 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 
20 25 30 

acc ctg teg att ctg acc tgg atg cat etc aag ggc atg teg tgg tgg 1522 
Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 
35 40 45 

gac aag teg egg ttc ttc egg gag teg atg ggg aac gaa aac tac gtc 1570 
Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 



WO 01/30994 




PCT/JP00/07464 



50 55 60 

aac gag att cgc aac teg tac tac acc cac tgg ctg agt gcg gcg gaa 1618 
Asn Glu He Arg Asn Ser Tyr Tyr Thr His Tip Leu Ser Ala Ala Glu 
65 70 75 80 

cgt ate etc gtc gee gac aag ate ate acc gaa gaa gag cga aag cac 1666 
Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 
85 90 95 

cgc gtg cag gag ate etc gag ggt egg tac acg gac agg aac ccg teg 1714 
Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Asn Pro Ser 
100 105 110 

egg aag ttc gat ccg gee gag ate gag aag gcg ate gag agg ctt cac 1762 
Arg Lys Phe Asp Pro Ala Glu He Glu Lys Ala He Glu Arg Leu His 
115 120 125 

gag ccc cac tec eta gtg ctt cca gga gcg gag ccg agt ttc tec etc 1810 
Glu Pro His Ser Leu Val Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 

ggt gac aag gtc aaa gtg aag aac atg aac ccg ctg gga cac aca egg 1858 
Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

tgc ccg aag tat gtg egg aac aga ate ggg gaa ate gtc acc tec cac 1906 
Cys Pro Lys Tyr Val Arg Asn Arg He Gly Glu He Val Thr Ser His 
165 170 175 

ggg tgc cag ate tat ccc gag age age tec gec ggc etc ggc gac gat 1954 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 
180 185 190 



ccc cgc ccg etc tac acg gtc gcg ttt tec gec cag gaa ctg tgg ggc 
Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
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195 200 205 

gac gac gga aac ggg aaa gac gta gtg tgc gtc gat etc tgg gaa ccg 2050 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 

tac ctg ate tct gcg tga aaggaatacg ata gtg age gag cac gtc aat 2099 
Tyr Leu He Ser Ala Val Ser Glu His Val Asn 

225 230 5 

aag tac acg gag tac gag gca cgt acc aag gca ate gaa acc ttg ctg 2147 
Lys Tyr Thr Glu Tyr Glu Ala Arg Thr Lys Ala He Glu Thr Leu Leu 
10 15 20 

tac gag cga ggg etc ate acg ccc gee gcg gtc gac cga gtc gtt teg 2195 
Tyr Glu Arg Gly Leu He Thr Pro Ala Ala Val Asp Arg Val Val Ser 
25 30 35 

tac tac gag aac gag ate ggc ccg atg ggc ggt gee aag gtc gtg gec 2243 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 
40 45 50 

aag tec tgg gtg gac cct gag tac cgc aag tgg etc gaa gaa gac gcg 2291 
Lys Ser Trp Val Asp Pro Glu Tyr Arg Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 

acg gee gcg atg gcg tea ttg ggc tat gee ggc gag cag gca cac cag 2339 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Gly Glu Gin Ala His Gin 
75 80 85 

ate teg gee gtc ttc aac gac tec caa aca cat cac gta gtg gtg tgc 2387 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 
90 95 100 



act ctg tgt teg tgc tat ccg tgg ccg gtg ctt ggc etc ccg ccc gee 2435 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 
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105 110 115 

tgg tac aag age atg gag tac egg tec cga gtg gta gca gac cct cgt 2483 
Trp Tyr Lys Ser Met Glu Tyr Arg Ser Arg Val Val Ala Asp Pro Arg 
120 125 130 

gga gta etc aag cgc gat ttc ggg ttc gac ate ccc gat gag gtg gag 2531 
Gly Val Leu Lys Arg Asp Phe Gly Phe Asp He Pro Asp Glu Val Glu 
135 140 145 150 

gtc agg gtt tgg gac age age tec gaa ate cgc tac ate gtc ate ccg 2579 
Val Arg Val Trp Asp Ser Ser Ser Glu He Arg Tyr He Val He Pro 
155 160 165 

gaa egg ccg gee ggc acc gac ggt tgg tec gag gac gag ctg gcg aag 2627 
Glu Arg Pro Ala Gly Thr Asp Gly Trp Ser Glu Asp Glu Leu Ala Lys 
170 175 180 

ctg gtg agt egg gac teg atg ate ggt gtc agt aat gcg etc aca ccg 2675 
Leu Val Ser Arg Asp Ser Met He Gly Val Ser Asn Ala Leu Thr Pro 
185 190 195 

cag gaa gtg ate gta tga gtgaagacac actcactgat cggctcccgg 2723 
Gin Glu Val He Val 
200 

cgactgggac cgccgcaccg ccccgcgaca atggcgagct tgtattcacc gagccttggg 2783 
aagcaaegge atteggggtc gccatcgcgc ttteggate 2822 



<210> 4 
<211> 229 
<212> PRT 

<213> Rhodoeoccus sp. 
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<400> 4 

Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 
15 10 15 

Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 
20 25 30 

Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 
35 40 45 

Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 
50 55 60 

Asn Glu He Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 

Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 
85 90 95 

Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Asn Pro Ser 
100 105 110 

Arg Lys Phe Asp Pro Ala Glu He Glu Lys Ala He Glu Arg Leu His 
115 120 125 

Glu Pro His Ser Leu Val Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 135 140 

Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

Cys Pro Lys Tyr Val Arg Asn Arg He Gly Glu He Val Thr Ser His 
165 170 175 

Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 
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180 185 190 

Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Tip Gly 
195 200 205 

Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 

Tyr Leu lie Ser Ala 
225 



<210> 5 
<211> 203 
<212> PRT 

<213> Rhodococcus sp. 
<400> 5 

Val Ser Glu His Val Asn Lys Tyr Thr Glu Tyr Glu Ala Arg Thr 
15 10 15 

Lys Ala He Glu Thr Leu Leu Tyr Glu Arg Gly Leu He Thr Pro Ala 
20 25 30 

Ala Val Asp Arg Val Val Ser Tyr Tyr Glu Asn Glu He Gly Pro Met 
35 40 45 

Gly Gly Ala Lys Val Val Ala Lys Ser Trp Val Asp Pro Glu Tyr Arg 
50 55 60 

Lys Trp Leu Glu Glu Asp Ala Thr Ala Ala Met Ala Ser Leu Gly Tyr 
65 70 75 



Ala Gly Glu Gin Ala His Gin He Ser Ala Val Phe Asn Asp Ser Gin 
80 85 90 95 
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Thr His His Val Val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro 
100 105 HO 

Val Leu Gly Leu Pro Pro Ala Trp Tyr Lys Ser Met Glu Tyr Arg Ser 
115 120 125 

Arg Val Val Ala Asp Pro Arg Gly Val Leu Lys Arg Asp Phe Gly Phe 
130 135 140 

Asp He Pro Asp Glu Val Glu Val Arg Val Trp Asp Ser Ser Ser Glu 
145 150 155 

He Arg Tyr He Val He Pro Glu Arg Pro Ala Gly Thr Asp Gly Trp 
160 165 170 175 

Ser Glu Asp Glu Leu Ala Lys Leu Val Ser Arg Asp Ser Met He Gly 
180 185 190 

Val Ser Asn Ala Leu Thr Pro Gin Glu Val He Val 
195 200 



<210> 6 
<211> 2822 
<212> DNA 

<213> Rhodococcus sp. 

<220> 
<221> CDS 

<222> (1094).. (2491) 
<223> amidase 

<400> 6 

tgattacgaa ttcgagctcg gtacccgggg atcacttcgg ccagagggtg acggcgaaat 60 
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cgggcctcga tctccgcgtc cacggcgttg atacgtgtgt cgaggtcgat caccgcctgc 120 
gccaattcgg cgaccagttc ggcagcgaca tcttcccccg gcaaccgcac ggtctgcgcc 180 
ttcgcggcgg tgactgcggc ccgggcgatc gattcggcgt ggcgcacccc ggccccggtg 240 
agcattgcgg ccagtcgggc cgccccgacg cggcggatcg ctttcggtcg ctggtagcgg 300 
gccagcagca ccacccagcc ccggtccgag gagatctgcg cgacgcgttc gagtccgggg 360 
cagatcgcga cgagttgctg acgcagccgg ttgatggtcc gggtacggtc ggcgaccaga 420 
tcggtgcggt ggccggtgag catctgcagc tcacggatca actcgtcgtc gggacgcaga 480 
acgggcaggt ccgaccgcat ccgggactga tcggcgatca cccgggcgtc gcgggcgtcg 540 
gtcttggctt cgccgncgcg gtagaccgac gatgcctgcc acaccgaacg tncggacagg 600 
tagcgcaccg gtttcccggc gtcggccagc acagtcagca acaaggtgac gtaggcggtg 660 
gtcagatcca ccgtccacga caccgtctcg gtgagtgcgt cgatctcggt gatcaccgca 720 
cggatcgttg cttcgtcgtt gtcacatcgc cgcgacagca ccaccgtccc ggaggtgtcg 780 
agtacgcata tccagtggtg ttctttgccg acgtcgactc ctgcccacag ttgcgaaccg 840 
gtcatcggat ttcctcgttt tcgcttgtgt tccggcctgg ccccgatgga cgcctncgcc 900 
ggcatttcct taaacaagcg atcatgcgca gatctcaatc agcggtccag aggtgtccag 960 
acaggtcggg tggccagtcc tttcaagccc cactcgagag tgggcaaacc ttatgcagcc 1020 
tcgccggcct gcccgggtta cagctcaacg taactctcac gaagtaactg cacctacgaa 1080 
cttaaggaac etc atg tct teg ttg act ccc ccc aat tec aac caa atg 1129 
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Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met 
1 5 10 

teg gec ctg aac aac cac ttc cga ttc gga ctg acg acg ccg gaa etc 1177 
Ser Ala Leu Asn Asn His Phe Arg Phe Gly Leu Thr Thr Pro Glu Leu 
15 20 25 

gaa gag ttc gca ccg gec etc gaa gcg acg etc gcg tec tec gaa acc 1225 
Glu Glu Phe Ala Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Glu Thr 
30 35 40 

gtc gaa cgc etc tac gag cgc acc gcg ccc gag ccg cct cag egg tea 1273 
Val Glu Arg Leu Tyr Glu Arg Thr Ala Pro Glu Pro Pro Gin Arg Ser 
45 50 55 60 

tgg acc tea ccc acg gcg gac gag aac ccg ctg age gec tgg tac gtc 1321 
Trp Thr Ser Pro Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val 
65 70 75 

acc acc teg ate age gaa acc gac gaa ggc ccc etc gec ggg cga acg 1369 
Thr Thr Ser He Ser Glu Thr Asp Glu Gly Pro Leu Ala Gly Arg Thr 
80 85 90 

gtc gee gtg aaa gac aac gtc gca gtc gec ggc gtg ccg atg atg aac 1417 
Val Ala Val Lys Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn 
95 100 105 

ggc tec cga acc gtc gag ggc ttc acc ccc cgc tac gac gee acc gtc 1465 
Gly Ser Arg Thr Val Glu Gly Phe Thr Pro Arg Tyr Asp Ala Thr Val 
110 115 120 

gta cgc cga ctg etc gac gec ggc gca acc ate acc ggc aaa gcg gtg 1513 
Val Arg Arg Leu Leu Asp Ala Gly Ala Thr He Thr Gly Lys Ala Val 
125 130 135 140 



tgc gaa gat etc tgc ttc tec ggc gee age ttc act tec cac ccc cag 
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Cys Glu Asp Leu Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin 
145 . 150 155 

ccg gtc cgc aac ccc tgg gac gaa age cgc ate ace ggc ggc teg tec 1609 
Pro Val Arg Asn Pro Trp Asp Glu Ser Arg He Thr Gly Gly Ser Ser 
160 165 170 

age ggc age ggc gec ctg gtc gec age ggc cag gtg gat atg gca gtc 1657 
Ser Gly Ser Gly Ala Leu Val Ala Ser Gly Gin Val Asp Met Ala Val 
175 180 185 

ggc ggc gac cag ggc ggt teg ate cgc ate ccc gec gcg ttc tgc ggc 1705 
Gly Gly Asp Gin Gly Gly Ser He Arg He Pro Ala Ala Phe Cys Gly 
190 195 200 

ate gtc gga cac aaa ccc acc cac gga ctg gtc ccc tat acg gga gca 1753 
He Val Gly His Lys Pro Thr His Gly Leu Val Pro Tyr Thr Gly Ala 
205 210 215 220 

ttt ccc ate gaa cga acc ate gac cac etc ggt ccg atg acg cgc acg 1801 
Phe Pro He Glu Arg Thr He Asp His Leu Gly Pro Met Thr Arg Thr 
225 230 235 

gtc age gac gec gec gca atg etc acc gtc etc gec ggc acc gac ggc 1849 
Val Ser Asp Ala Ala Ala Met Leu Thr Val Leu Ala Gly Thr Asp Gly 
240 245 250 

etc gat ccc cga cag acc cac egg ate gaa ccg gtg gac tac etc gcg 1897 
Leu Asp Pro Arg Gin Thr His Arg He Glu Pro Val Asp Tyr Leu Ala 
255 260 265 

gcg ctg gee gaa ccc gca teg ggt ctg cgc gtg ggt gtg gtc acc gaa 1945 
Ala Leu Ala Glu Pro Ala Ser Gly Leu Arg Val Gly Val Val Thr Glu 
270 275 280 

ggc ttc gac acc cct gtc tec gac get gec gtc gac aat gec gtg cgc 1993 
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Gly Phe Asp Thr Pro Val Ser Asp Ala Ala Val Asp Asn Ala Val Arg 
285 290 295 300 

acc gcc ate ggc gta ctg cgc teg gec gga ctt ace gtc gaa gag gtc 2041 
Thr Ala He Gly Val Leu Arg Ser Ala Gly Leu Thr Val Glu Glu Val 
305 310 315 

teg ate ccc tgg cac etc gat gcg atg gcc gtc tgg aac gtg ate gac 2089 
Ser He Pro Trp His Leu Asp Ala Met Ala Val Trp Asn Val He Asp 
320 325 330 

egg gcc gac gac gaa ttc gaa gcc ttc ctg ctg cag gtg etc gac gag 2137 
Arg Ala Asp Asp Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu 
335 340 345 

aac gcc gtc acc ate ccc gaa etc gga cag gtg egg gcg cag acg ccg 2185 
Asn Ala Val Thr He Pro Glu Leu Gly Gin Val Arg Ala Gin Thr Pro 
350 355 360 

cgc teg tgg tgc tea cct cga acc gca ccc gcg agg tgc acg acg ccc 2233 
Arg Ser Trp Cys Ser Pro Arg Thr Ala Pro Ala Arg Cys Thr Thr Pro 
365 370 375 380 

tea aac gcc get gcc tgt acc act ggc teg aac acc ccg acc teg cgc 2281 
Ser Asn Ala Ala Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arg 
385 390 395 

ggg aag tgg aga tec tgc gcc gcc gca tec egg gca teg acg aac acc 2329 
Gly Lys Trp Arg Ser Cys Ala Ala Ala Ser Arg Ala Ser Thr Asn Thr 
400 405 410 

teg egg cgc agg teg ccc acg ccg tgc agg cca tgc gcg gga tgg acc 2377 
Ser Arg Arg Arg Ser Pro Thr Pro Cys Arg Pro Cys Ala Gly Trp Thr 
415 420 425 



tgc tea aac cac ccg ggg teg egg agt cgc tgg act ggg cac gag cgc 
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Cys Ser Asn His Pro Gly Ser Arg Ser Arg Trp Thr Gly His Glu Arg 
430 435 440 

tgc ggg aac teg acc gcg acg tgc teg acg cga cga ccg egg ccg cga 2473 
Cys Gly Asn Ser Thr Ala Thr Cys Ser Thr Arg Arg Pro Arg Pro Arg 
445 450 455 460 

ccc teg gtg ccg tec tga agtaccggga ggacctcgac cgagtggtcc 2521 
Pro Ser Val Pro Ser 
465 

gcaccgggct cgaccggctc ctgacggggt gaeageggeg atgacgacga ccaccgacgc 2581 
egggggttec ctcgtcggac tcaccggctt cacccgcgcc ctcgccgcgg ccggcctgtc 2641 
cgtcgcctcg gacgccaccg tggcctacct gcgcgccctg cgegagateg acctcggcga 2701 
ccgccgtcag gtgtactggg ccgggcgcgc caccctgtgc cacgaccccg acgacatccc 2761 
ccgctacgac ctcgcgttcg agagctggtt eggeggaacg gcacccgacg tgacgtcgcc 2821 
g 2822 



<210> 7 
<211> 465 
<212> PRT 

<213> Rhodococcus sp. 
<400> 7 

Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met Ser Ala Leu Asn 
15 10 15 



Asn His Phe Arg Phe Gly Leu Thr Thr Pro Glu Leu Glu Glu Phe Ala 
20 25 30 
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Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Glu Thr Val Glu Arg Leu 
35 40 45 

Tyr Glu Arg Thr Ala Pro Glu Pro Pro Gin Arg Ser Tip Thr Ser Pro 
50 55 60 

Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val Thr Thr Ser He 
65 70 75 80 

Ser Glu Thr Asp Glu Gly Pro Leu Ala Gly Arg Thr Val Ala Val Lys 
85 90 95 

Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn Gly Ser Arg Thr 
100 105 110 

Val Glu Gly Phe Thr Pro Arg Tyr Asp Ala Thr Val Val Arg Arg Leu 
115 120 125 

Leu Asp Ala Gly Ala Thr He Thr Gly Lys Ala Val Cys Glu Asp Leu 
130 135 140 

Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin Pro Val Arg Asn 
145 150 155 160 

Pro Trp Asp Glu Ser Arg He Thr Gly Gly Ser Ser Ser Gly Ser Gly 
165 170 175 

Ala Leu Val Ala Ser Gly Gin Val Asp Met Ala Val Gly Gly Asp Gin 
180 185 190 

Gly Gly Ser He Arg He Pro Ala Ala Phe Cys Gly He Val Gly His 
195 200 205 



Lys Pro Thr His Gly Leu Val Pro Tyr Thr Gly Ala Phe Pro He Glu 
210 215 220 
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Arg Thr He Asp His Leu Gly Pro Met Thr Arg Thr Val Ser Asp Ala 
225 230 235 240 

Ala Ala Met Leu Thr Val Leu Ala Gly Thr Asp Gly Leu Asp Pro Arg 
245 250 255 

Gin Thr His Arg He Glu Pro Val Asp Tyr Leu Ala Ala Leu Ala Glu 
260 265 270 

Pro Ala Ser Gly Leu Arg Val Gly Val Val Thr Glu Gly Phe Asp Thr 
275 280 285 

Pro Val Ser Asp Ala Ala Val Asp Asn Ala Val Arg Thr Ala He Gly 
290 295 300 

Val Leu Arg Ser Ala Gly Leu Thr Val Glu Glu Val Ser He Pro Trp 
305 310 315 320 

His Leu Asp Ala Met Ala Val Trp Asn Val He Asp Arg Ala Asp Asp 
325 330 335 

Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu Asn Ala Val Thr 
340 345 350 

lie Pro Glu Leu Gly Gin Val Arg Ala Gin Thr Pro Arg Ser Trp Cys 
355 360 365 

Ser Pro Arg Thr Ala Pro Ala Arg Cys Thr Thr Pro Ser Asn Ala Ala 
370 375 380 

Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arg Gly Lys Trp Arg 
385 390 395 400 



Ser Cys Ala Ala Ala Ser Arg Ala Ser Thr Asn Thr Ser Arg Arg Arg 
405 410 415 
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Ser Pro Thr Pro Cys Arg Pro Cys Ala Gly Tip Thr Cys Ser Asn His 
420 425 430 

Pro Gly Ser Arg Ser Arg Trp Thr Gly His Glu Arg Cys Gly Asn Ser 
435 440 445 

Thr Ala Thr Cys Ser Thr Arg Arg Pro Arg Pro Arg Pro Ser Val Pro 
450 455 460 

Ser 
465 
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26 October 1999 (26.10.99) 


Applicant 

SHOWA DENKOK.K. et al 



3. 



1 The appuoant is hereby notified of the date of receipt (except where ^^S^S^^^^ ^ 
Internationa. Bureau of the priority documents) rebfc* , to the ea, Mer ^S^^^^SS^n.^, priority 

This updates and replaces any previously issued notification concerning submission ortransmitta, of priority document, 

An asteris**) appearing next to a date of receipt in the**, >hand jjjn, denotes • f , J^^^ 
or transmitted to the International Bureau but not .n ^^^^3^^' disregard the priority claim 

within a time limit which is reasonable under the circumstances. 

The .etters "NR» appearing in the right-hand column denote a ^^^^^^l^T"^ 
Bureau or which the applicant did not request the receiving Office to ^epa^J £ ""J^ directed t0 Rule 1 7.1 (c) which 
as provided by Rule 17.1(a) or (b). respectively. In » ^^^^SoSSi. applicant an opportunity. 

circumstances. 



4. 



Priority date 



26 Octo 1999 (26.10.99)/ 
26Janu 2000 (26.01.00/ 
10 Apri 2000(10.04.00)' 



Priority ap nlir.ation No. 
11/303212' / 

2000/21797 ' 
2000/107855 / 



Country "r regiona l Office 
nr Pry reviving Office 

JP 
JP 
JP 



r>ata nf receipt 
r f prinrity document 

15Dece 2000(15.12.00) 
08 Dece 2000 (08.12.00) 
08 Dece 2000 (08.12.00; 




